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WORLD’S ONLY MAKER 


Moulded High Frequency High Tension Insulators 
ease INSULATORS 1,000 TO 1,000,000 VOLTS 


New No. 10 


No, 6811 


No, 6278 


sa | ut 
7302 
No. 7618 


No. — 


tes = “2 Z 
No. 159 et No. 165 No, 160 ’ 72 No. 9361 


“ELECTROSE” Insulators are standard with UNITED STATES NAVY and ARMY anes Wireless Telegraph and Telephone 
Companies. “Electrose” is made in a number of grades for various requirements, each grade possessing special characteristics. 
“Electrose” Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits. 


ELECTROSE STANDARD PRODUCTS 

“Arcover” disk strain and suspension line insulators, “Safety Strain” Insulators, Disk, Hood, Thimble and Rod type strain 
insulators, Spool and Bracket-Arm strain insulators, Pin-type line insulators, Insulator pins, Roof, Barrier and Wall Bushings 
and Insulated Connectors, single and multi-part, plain and locking, water and gas tight, Bus-bar insulators, Insulating Supports 
and Pedestal, Arc Lamp Insulators, Insulating Knobs and Handles, Insulating Sheets, Tubes and Rods, etc., etc. 

Electrose Railwa Line Material:—‘Safety Strain” Insulators, Brooklyn Strain Insulators, Insulated Turn-Buckles, Caps 
and Cones, “Ideal” Locking Caps and Cones, Insulated Bolts, Feed Wire Insulators, Third Rail Insulators, also special forms 
of Trolley Wire Suspension Insulators, etc., etc. Complete line always carried in stock. 

Ignition Insulating Parts:—Distributor Blocks, Disks, Switch Bases, Spools, Brush Holders, Knobs, Handles, etc., etc 

“Electrose” insulation (certain grades) is recognized as the best obtainable for use in connection with insulating parts for 
ignition service for Automobiles, Aeroplanes, Motor Boats, etc. 


Insulators and Insulating parts and devices of special sizes and forms, designed and made to order. 


Washington Street 37 York Street 


a . ESN 4 mae * 66. Front Street Flint Street 
LECTROSE VIFE: (50 OOKI LYN. N. Y.. AMERICA 
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THE WIRELESS AGE 


The Third Edition of the 


Consolidated Radio Call Book 


Very Greatly Enlarged—Will Be Ready January 20th 


192 pages. (32 pages more than 2nd edition), better paper, stiff covers, etc. 














Some of the special information contained in the new book: 
Radio rate sheet (charges to and from vessels, etc.) ; Cable rates; 
Table for finding cable charges to various points; Weather re- 
ports and hydrographic reports of the world; Time signal section 
of the world; American radio compass’ stations; French radio 
compass stations; British radio compass stations; Canadian 
radio compass stations; General information section; Inter- 
national abbreviations; High power radio stations of the 
world; Press schedules of spark stations. 

















NC 


The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued by 
the Bureau of Commerce. Every vessel and land station in the world is represented and listed alphabetically, 
according to names of vessels or land stations, and according to call letters; Revision of American coastal stations 
under U. S. Naval control, and their new calls. 


Every New Amateur Call Is Listed 





SPECIAL—Given Free with Each Copy 
A Wireless Map of the World in colors is given absolutely free with each copy. This map shows the locations 
of all the high powered RADIO stations in the world. including the time signal stations. In addition it tells 
at a glance how far away any of these stations are. Of greater interest are the time zones, which enable the 





amateur to compute instantly the correct time for the zone in which he is located from any time signal station. 





The second edition of - 2 ie was Saoastes in ten days. The book is on press now will POSITIVELY BE READY on 
20th. Order direct or reserve your order from your fa ite dealer 


Price $1.50 Prepaid 
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Sydney, Australia 
N 3. 


Atlantic City, 


New York City 
Butte, Mont. 


Washington, D. C. 


Philadelphia, Pa. 
Reading, Pa 
Asheville, N. C. 
St. Paul, Minn 
Boston, Mass 
Chicago, Ill. 
Cincinnati, ~ nf 
Newark, J. 
Pittsburgh. Pa. 
Boston, Mass. 
Cleveland, Ohio 
Chicago, Il. 
Cincinnati, Ohio 
Milwaukee, Wis. 
New Orleans, La. 
Boston, Mass 
Rochester, N. Y. 
Norfolk, Va. 
Scranton, Pa. 
Charlotte, N. C. 
San Diego, Cal. 
Baltimore, Md. 
Los Angeles, Cal. 
Westerly, R. I. 
Washington, D. C. 
Seattle, Wash. 
Wilmington, Del. 
Canton, Ohio 
New York City 
Los Angeles, Cal. 
Rock Island, Ill. 
Los Angeles, Ca}. 
Baltimore, Md. 


Consolidated Radio Call Book Co., Inc. 


41 Park Row, Box 14, New York City 


When writing to advertisers please mention THE WIRELESS AGE 








a 


Vol. 8 Contents of The Wireless Age for. Feb. 1921... No.5 


Edited by J. ANDREW WHITE 


Bh ae “ « ; Page A Cc. W. Transmitting Circuit The Design and Construction of Audi: 
mateur Spark anc ransmis- AT ia Frequency Transformers, by C. 
aglom, by, J. 0. Smith, 2'°ZL 11 Re > Transmitter Using Two Aeri Minis (First Prise) y 
Two New Vacuum Tubes, by Pierre H. EXPERIMENTERS’ WORLD Electroplating for the Experimenter.. 
Boucheron 1 An Efficient Variometer for the Ama- Wireless “Harths’’ on Aircraft, 
Radio Telephony Systems Empio teur, by A. Hazelton Rice, J Lieut: H. ‘Daly, D.S.M... 
bas gy al peaaga Tubes, by ohn 17 A Study of Electrical Resonance in N, A. W. A. Bulletin 
gear . Radio Transmitters, by C. S. Perkins 2: 
WORLD WIDE WIRELESS 7 Making Dry Cell Batteries Pay. for QUERIES ANSWERED 
RADIO SCIENCE Themselves, Edward Thomas 
Self-Cooled Quenched Gap Jones, A.I.R.E BOOK REVIEWS 


ADVERTISEMENTS 
MECHEL AMET Continental Fibre Co., The....Third Cover Radio Blectric Co., The 

Metal Arts C Continental Radio and Dlectric Co.... 4 Radiolectric Shop 

Omnigraph Mig. Go Corwin & Co., A. H Somerville Radio Laboratory 

KS Crescent City Radio Co Superadio Corporation 

Q. S. T., American Radio Relay League Duck Co., The William B Thordarson Electric Mfg. 

Wireless Press, Inc 37 Economy Radio Supplies Co renee oo} ee pees + ab be 

Consolidated Radio Call Book Electric Storage Battery Co., The. Weate ester Radio Service 

Electrose Mfg. Co Seco nd | ‘Cover ern Radio Electric Company 

BRONZE AND ALUMINUM CASTINGS Federal Telegraph & Telephone Co. 3 Whitall Electric Co 

Fischer-Sweeny Bronze Co 48 Firth & Co.. John — ELECTRICAL INDICATING INSTRU- 


UIPMENT General Radio Compeny.............. Weston Electric Instrument Co 


ELECTRICAL EQ a "ye 
— ee ee 4, selneten, Chen 2... INSTRUCTION 


i Jones Radio Co.. Dodge’s Institute 
American Radio and tie gg ey ee Manhattan Electrical Supply Co Eastern District Y. M. C. A. 
40 








Mutual Purchasers Association Eastern Radio Institute 
Atlantic. Radio Sekoane Newman-Stern Co., Th Massachusetts 
Brandes, C Pacent Electric Co School ‘ 
annell & < Pitts Co., F. D Radio Institute of America... 
Central Radio Co Precision Equipment Co. Uttmark’s Nautical Academy. 


B Radio Corporation of America 
Glapp-Bestham: "Co. Radio Distributing Co SMALL ADS OF BIG INTEREST 
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a Cnek When. Retarn with remittance promptly. ARENEY address, giving both the old and new 2 any chan 4 your 


Published Monthly at [Grecim) 326 Broadway, New York 


GREAT BRITAIN, 12-13 Henrietta St.. London LRA E. ay AUSTRALIA, 97 Clarence St., Sydney, N. S. W. 
Yearly Subscriptions in U. S., $2.50 Nes) 727A Outside U. S., $3.00; Single Copies, 25 cents 
Entered as second class matter Oct. 9, 1918, Post Office at New York, N. Y., under the Act of March 3, 1879. Copyright, 1921, Wireless Press, Inc. 


Edward J. Nally, Pres. J. Andrew White, Vice-Pres. L. MacConnach, Sec’y. George S. De Sousa, Treas. J. D. Conmee, Business Mgr. 


Owing to the fact that certain statements and expressions of opinion from correspordents and others appearing in these columns 
from time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in the future, and 
te sometimes involve questions of priority of invention and the comparative merits of apparatus cumpseves in wireless signaling, the 
owners and publishers of this magazine positively and emphatically disclaim any privity or responsibility for any statements of opinies 
or partisan expressions if such should at any time appear herein. 


Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the. 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 




















4341 Richardson Ave. 
New York City. 
Jan. 21, 1920. 
THE OMNIGRAPH MFG, CO. 
Cortlandt Street, New York. 

Gentlemen:—I wish briefi y to commend your very excellent Automatic Transmitter. Re 
cently I was successful in obtaining a : rere, Commercial Radio License and I believe 
that the Omnigraph was my principal aid 

I took a four weeks course at a Resident Radio School in Theory rg I relied on the 
Omnigraph to get my Code to the proper speed, and the Omnigraph did i 

I was one of two in a class of eighteen to obtain a first-class Ponds The os 
block for the others was CODE And I know that a short time receiving Oust 
graph messages daily would have enabled them to pass the eneeeinstien as easily did. 





I believe the Camere to be the easiest, quickest and « pest method to learn the 
International Morse C 


Cordially yours, 
(Signed) GEO. E. SELLERS. 

The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., 26 Cortlandt St, N. Y. 
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suki Di0 


This mark of distinction on all our ap- 
paratus is the symbol of SUPREMACY. 


Type D A-1, the BEST Detector 
and Single Stage Amplifier in the 
WORLD, with the new Filament 
Temperature Indicator, price 


$4 00 


Write for Bulletin 101 











Superadio Corporation 
Dept. D 2674 Bailey Ave., New York 








Federal Radio Accessories and Parts 


Are Distinguished for Their 


Reliability, Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 


Federal Type A, N°226 Transformer 





Detector 


-2 





























‘ ese ee J 
+\ fF No. 52-W 2200 Ohms 
. No. 226-W Type A tlio, 
AUDIO FREQUENCY ee UU U ee 
Transformer 60 teks LIBERTY HEAD SET 
$7.50 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set 


One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times. 
(Audibility amplification of 20 times.) 

Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


/ (The 226-W Transformer is endorsed by the leading engineers 3 and conceded to be the best transformer 
on the market. 


Federal Telegraph and Telephone Co. 


, New York 
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Be Sure 
it’s a real PARAGON-— 
Look for the phrase, 
Type R.A. TEN, 


engraved in the 
Bakelite panel 


Licensed Under Armstrong and Marconi Patents 


If it isn’t an R.A. TEN 








Outstanding features of the Genuine 


PARAGON R.A. TEN 


(Reg. U. S. Pat. Off.) 


Amplifying Short Wave Receiver 


Wave length, 160 to 1000 meters. 
Amplification 100 times. 

No dead end losses whatever. 

Vernier attachments on all controls. 
Coupling has scale of 180. 

Free from all body capacity effects. 
Guaranteed for two years. 

“The weaker the signal, the stronger the 
amplification.” 


Price Eighty-five Dollars 








it isn’t a PARAGON 


HIS ADVERTISEMENT is published more for 
your protection than ours. 

Of course, we have known all along that imi- 
tators were using the PARAGON name, but only re- 
cently did we realize how Radio men were being de- 
ceived. Letters have come in, however, from a num- 
ber of amateurs who bought these fake Paragons, and 
were tremendously disappointed. 


Probably there are hundreds more who do not realize the real situation. 

The genuine Paracon R. A. Ten (use full name), is manufactured 
only by Adams-Morgans Co.; and is sold exclusively by Continental and 
affiliated dealers. The complete name is copyrighted, and the use of the 
PARAGON name on other instruments is therefore not only unfair and de- 
ceptive, but also illegal. Two previous models of Adams-Morgans Co.; 
the Paracon R. A. 6 and the Paracon R. A. 200 Universal Range re- 
ceiver, are, of course, genuine. However, these models are now discon- 
towed and the Paracon R. A. TEN is the only genuine Paracon on the 
market. 

Be sure to get a PARAGON,—a real Paracon,—the only receiver with 
a wave length range up to 1,000 meters, combined with no decrease in 
amplification, 

Send in your remittance now, and your Paragon will be shipped at 
once, 

Or let us send you our FREE bulletin, describing, in detail, the 
features of the Paracon R. A. TEN. 





OMNIGRAPHS 
No. 313 Omnigraph 
Complete . $ 
No. 2 Jr., Complete... 2 
Extra Dials each.... 


No. G-3 4% 


BUZZERS 


No. 55 Mesco .50 ft 
No. 251 Mesco ° LINE 





No. 168 Century -50 No. 379 Murdock Line 


T# E SAME courtesy,—the same helpful attention that has pleased our customers here in the store, extends to our mail] order depart- 
ment. We ship exactly what you order, the day you order it—and it’s packed to arrive in perfect condition. 
Our new 112-page catalogue, now out, contains probably the widest assortment of radio goods ever assembled together. The 
appendix contains tables for easily figuring all radio calculations, also conventional signals and abbreviations, etc. This valuable cata- 
logue mailed anywhere in the world for 25c. Send fori your copy to-day. 


Partial list of our mail order specialties follows. Order direct from this ad, and then send for complete catalogue. 
Radiotron Detector Tubes . . $5.00 


AMRAD GAPS 
No. G-1 1 K.W. Gap. .$41.50 
No, G-2 % K.W. Gap.. 24.50 
. K.W. Gap.. 12.00 
BENWOOD GAPS 


No. 38 racti set No. 1.  Benwood Gap GA r 2.50 
“with battiry - 4. complete . 30.00 PARAGON CONTROL PANEL 
No, 8 8 Stud Rotor... 8.00 


Protector 9.00 Five Ampere Ex. Lamp. $38.00 
BURGESS “B” DATTERILS 
22% Volts Large “B” 


No. 6 Paragon Control 


No. 1010 Stud Rotor... 8.00 
No. 1414 Stud Rotor... 8.00 


No. 2110 Porcelain Base. 1.40 
Paragon back mounted, 1.75 





J. DI BLASI, Secretary 
DEPT. E 51 


CONTINENTAL RADIO AND ELECTRIC CORPORATION 


Our word of honor to you is our guarantee. Le us prove it. 


6 WARREN STREET 


J. STANTLEY, Treasurer 
“NEW YORK 
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IT MERITS 


Demand 


Cunningham 


Tubes 


The name is etched 
on the glass 





YOUR INVESTIGATION 


The Ideal 
Amateur Tube 


Type C-300 


$500 


THE NEW 


Cunningham AudioTron Tubes 


WITH STANDARD FOUR PRONG BASE 


MBODY all the knowledge and skill of many 
years’ research by the leading vacuum tube en- 
gineers, The New CUNNINGHAM TUBES are 

manufactured to rigid specifications in the world’s larg- 
est vacuum tube factory. Quantity production by ma- 
chinery makes possible the remarkable price. 


Receiving tubes are of two general types. The high 
vacuum Navy type of rigid operating specifications for 
radio and tone frequency power amplification. Plate 
and filament adjustment are not critical. Detector prop- 
erties are sacrificed to provide maximum amplification 
in multi-stage and complex circuits without distortion. 
An amplifying tube is necessarily an oscillator. 


The gas content type designed for maximum signal 
audibility and sensitiveness in detector circuits. 


CUNNINGHAM TYPE C-300 is of the latter class and its 
combination properties exceeded the expectations of its de- 


SEE YOUR DEALER TODAY and get your copy of 


signers. The plate requires only 22% volts—a single block cell. 
Maximum sensitiveness is always between 18-22% volts, In 
addition to its wonderful detector properties, low B battery, 
quietness in operation, it functions as a tone frequency amplifier 
and is a free and persistent oscillator for re  asesent ampli- 
fication and CW reception. The pleasure an 

pao Oe ae from operating this tube cannot be $5. 00 
escri 


Cunningham Type C-301 High 
Vacuum Amplifier is the 


most efficient and stable amplifier ever produced and 
pre re the demand for the Navy type amplifier and 

enerative receiver. The exhaust is carried to a 
hig stage permitting operation at plate voltages from 40 to 
100 with increasing rer mplification constant 6.5-8 
at 40 volts plate and 8 at 100 volts. Filament operates on 


6 volts with rheostat. TT C-301 in your multi- 
stage amplifier with loud speaker. here is a 6 50 
surprise waiting for you. . 


Bulletin C-300 describing these new tubes. If your 


dealer cannot supply you send us his name and address and we will mail you a copy without charge. 


Cunningham tubes are covered by patents dated 11-7-05, 


1-15-07, 2-18-08, and others issued and pending. 


Licensed only for amateur or experimental uses in radio communication. Any other use will be an infringement. 


SERVICE AND QUALITY SINCE 1915 


DEALERS — JOBBERS 


cartons, 
FOR 60 DAYS NECESSARILY 
IN ROTATION. Write today for 
full details. 


a. 


TRADING AS 


AUDIOTRON MFG. COMPANY 
35 Montgomery St. - ° 


San Francisco 
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Radisco BETTER “B 


THE WIRELESS AGE 


BATTERIES are back-- 


F OR THE PAST few months, manufacturing difficulties and inferior materials made 
it advisable to limit the production of Radisco Better “B” Batteries. 


In the meantime, however, our research work has developed new methods, better ma- 
terials, and more economical manufacturing principles. 


NOW, the NEW Radisco Better “B” Batteries are ready! 


Powerful batteries with an operating life of 600 to 1,000 hours—sturdy and _ well-built 
thruout—no batteries at the price are as good—no batteries at any price are better. 


The Radisco dealer in your district has a complete stock of the NEW Better “B” 


batteries. Get your supply from him! 


No. 1 3%4"x2"x2%" 
No. 2 6%4"x4"x3" 


Both 15 cells, 22% volts: Larger size has exclusive Variable Voltage feature. Ask 


your dealer to explain it. 


$1.50 Shipping Wt. 2 Ibs. 





4 RADISCO 
- APPARATUS - 


2.65 Shipping Wt. 5 Ibs. BETTER "B" BATTERY 
RADIO DISTRIBUTING CO. 
NEWARK NEW JERSEY 








00 























Special Notice to Radio Phone Experimenters- 


Do you know that Radisco Better “‘B” Batteries make a very reliable and satis- 
factory source of high voltage for Radio Phone and other CW work? A Radio 
Phone operating on Radisco “B” Batteries is exceptionally quiet, and free from 
the disagreeable hum of a motor generator or the rectified 60 cycle tone. 








Radisco Coils: 


_ The deserved popularity of these famous coils continues to increase daily, in 
spite of the many freakish coil windings that are now flooding the market. Most 
experienced Radio men are glad to recommend universal wound coils, with their 
minimum high frequency resistance and low distributed capacity. Users of Radisco 
Coils have found, without exception, that they give better service, in direct com- 
parison with coils that cost much more. 


Radisco Coils are made in 17 sizes, tapped and plain, with wave length range 
from 200 to 20,000 meters. Your Radisco dealer has a complete stock of all sizes. 
and will be gee to help you select a combination that will give good results and 
will work well with the rest of your equipment. 


FEBRUARY, |921 





THESE PROGRESSIVE 


DEALERS CARRY THE ENTIRE RADISCO LINE 





ALBANY, N.Y. : 
Shotton Radio Mfg. Co. 
8 Market St. 
ASHVILLE, N. C. ; 
Hi-Grade Wireless Instrument Co. 
ATLANTIC CITY, N. J. 
Paramount Radio Supply 
518 N. Connecticut Ave. 
BALTIMORE, MD. 
Radio En pearing Co. 

614 No. Calvert St 
BEINVILLE, QUEBEC, CAN. 
Canadian Radio Mfg. Co. 

BOSTON, MASS. 
Atlantic Radio Co. 
88 Broad St. 
BROOKLYN, N. Y. 
Kelly & Phillips 
312 Flatbush Ave. 
CHARLOTTE, N. C. 
Smith Novotoy Electric 
CHICAGO, ILL. 
Chicago Radio Laboratories 
1316 Carmen Ave. 
EUREKA, ILL 
Klaus Radio Co. 
Branch, Peoria, I). 


KANSAS CITY, MO. 

McCreary Radio Supply 

4th and Delaware Sts. 
LOS ANGELES, CALIF. 

The Wireless Shop 

5T1 W. Washington St. 
MONTREAL, QUE., CANADA 

ie Miller 

136 Vendome Ave., N. D. G. 
NEW BRUNSWICK, N. J. 

Geo. N. DeLaplaine 

306 George St. and 

8th and agnolia Sts. 
NEW ORLEANS, La 

Rose Radio Supply 

04 Gravier St. 
NPWARK, N. J. 

A. H. i 

4 West Park St. 
NEWCASTLE, PENN, 


Pennsylvania Wireless Mfg. Co. A 


orence Ave. “SHA 
OMAHA, NEBRASKA 
O-B Radio Supply Co. 
406 Brown Buildin 
PHILADELPHIA, PENN 
Philadelphia School of Wireless 


Telegraph 
Broad a | Cacees Sts 


PROVIDENCE, R. I. 

Rhode Island Elec. Equip. Co. 

45 Washington St. 
PITTSBURGH, PENN. 

Radio Electric Co. 

3807 Fifth Ave. 
PORTLAND, ME. 

Atlantic Radio Co, 

15 Temple St. 
SEATTLE, WASH. 

Northwest Radio Service Co. 

609 Fourth Ave. 
SCRANTON, PENN. 

pnogen Radio Mfg. Co. 


. O. Box 3 

Branch, 8 Kingsbury St. 
Jamestown, N. v. 

ST. LOUIS, MO. 
The Benwood Co., Inc. 
3424 Olive St. 


TORONTO, ONT., CAN. 
The Vimy Supply Co., 
567 College St. 

WICHITA, KAN. 


The Cosradio Co. 
1725 Fairmount Ave. 


RADIO DISTRIBUTING CO., Newark, N. J. 





This Mark 3 


Your Guarantee 
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WORLD WIDE WIRELESS 


Shanghai Firemen Use Radio 


WIRELESS telephony has been put into practical use 
in China and today every fire truck in the Shanghai 
International Settlement Fire Department is equipped 
with a radio outfit with which to communicate with the 
stations to which they are attached. The primary cause 
of the innovation is the poor local telephone service. In 
the Chinese districts where most of the fires take place, 
there are no telephones. In the foreign districts it takes 
from ten to fifteen minutes to put through a call at night. 


As a result of this condition the community has erected 
“Watch Towers”—Shanghai being on level land where a 
blaze may be seen at a great distance. But Chief W. W. 
Pett found that his executive officers in the stations had 
difficulty in getting in touch with their men at fires and so 
he tried out wireless telephony. 
(is 


Wireless to Broadcast Harding Inaugural Address 


G PECIAL wireless telephone apparatus will transmit 
President-elect Harding’s inaugural address to every 
army post, to every battleship and to halls in various 
cities where “inaugural parties” will be held, Edward B. 
McLean, chairman of the inaugural committee, has an- 
nounced. 
A committee on inaugural radio news has obtained the 
co-operation of the army and navy radio services to carry 
out the plans, it was said. In addition megaphones will 


be placed in the reviewing stand in front of the White . 


House and will be connected by special wires to the 
amplifying device at the Capitol, permitting crowds un- 
able to be at the Capitol to hear the speech. 
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Brazil Plans Radio Expansion 


[ NCREASED wireless communication with neighbor- 
~ ing South American republics and within the vast ter- 
ritory of Brazil itself is the aim of a bill just introduced 


into the Chamber of Deputies. It provides for the in- 
stallation of high-power wireless stations in the Federal 
district and (by arrangement with Paraguay) in Asun- 
cion, and at convenient points in the Brazilian states of 
Matto Grosso and Rio Grande do Sul. 

The preamble of the measure refers to the wireless 
progress made in recent years, adding that this means of 
communication between Rio de Janeiro, Asuncion, Buenos 
Aires and Montevideo would be more economical than by 
present land telegraph or cable systems. It suggests the 
possibility of wireless communication between Brazil and 
the countries on the West Coast through erection of sta- 
tions in the interior states of Brazil. 


Wall Street Uses Radio 


FoR the first time in the history of Wall Street, wireless 

has supplanted the ordinary telegraph lines in the 
carrying on of stock market operations between New 
York and Chicago. The wire lines were disrupted by one 
of the recent storms and during the final hour of trading 
on the New York Stock Exchange W. J. Wollman & Co. 
conducted business with Clement, Curtis & Co. of Chicago 
by wireless. The plan worked with such perfection that 


International. 

A portable miniature receiving set_with a book-form tuner. 

Signals have been spouses in London from Paris and 
erlin on it 


W. J. Wollman, who instituted the new procedure, stated 
that it was a tremendous step forward and precluded New 
York being isolated from the rest of the country because 
of storms which would affect the telegraph lines. 


(iy 


wy 


Farmers’ Market Reports by Radio 
PLANS for sending out agricultural bulletins to farm- 
ers of the country by the use of wireless are being 
perfected by the Department of Agriculture. The trial 
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service will be offered to a half dozen or more counties 
adjacent to the District of Columbia. 

The first message will probably be sent from the Bureau 
of Standards station to numerous privately licensed op- 
erators who will aid in distributing the bulletin to far- 
mers in their immediate territory. 

It is planned eventually to erect seventeen wireless 
plants throughout the country. There would be ten 250- 
mile radius stations, eight in the East, where market 
centers are more numerous and closer together, and two 
in the far West ; two 300-mile radius stations to reach out- 
lying points in Maine and New York and five 500-mile 
radius stations west of the Mississippi. 

Each of these stations will be connected with the Wash- 
ington office and the other stations by leased telegraph 
wires, and twice a day would receive, for immediate re- 
lease, a summarized report of market conditions and quo- 
tations at market centers and shipment points. Crop and 
weather reports and other information of value to farmers 
will also be sent out. 
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Surgeon Directs Bonesetting by Radio at Sea 


How the chief surgeon on the Leyland liner Wini- 
fredian directed by wireless the setting of a seaman’s 
broken bones and the care of internal injuries of others 
on the ‘Belgian steamer Menapier after she had been bat- 
tered\-by a hurricane was told when the Winifredian 
reached port from Liverpool. The surgeon is Dr. Patrick 


A class of students in a German radio school for ex-officers in Berlin 


S. Burns, of Providence, a veteran of the Medical Service 
in the World War. 

An SOS message from the Belgian ship requesting 
medical aid was picked up by the Winifredian several 
days out. The distressed steamer, bound for Antwerp 
from New Orleans, was 100 miles away, but under forced 
draught the Winifredian got within hailing distance in a 
few Cones. 

“Hit hard by a hurricane,” signaled the Belgian cap 
tain. “Several men washed overboard. Several other 
have broken legs and arms and some injured internally 
There's no doctor aboard. Can you help us’ 

Dr. Burns attempted to put out in a lifeboat, but toy 
jing seas and a strong wind prevented the laun 
le then conceived the idea of using the wircless 

Details as to the men’s 
ceive? in the Winifredian 
Dy. Burns dictated the 
lave the two vessels la 


condition sputtered mete the 
wireless room, and caretull 


vette bole ' 


treatnient required three 


sithen Pashow cetance 
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communicate by boat, while the surgeon’s instructions 
were obeyed. 

On the fourth day came this message from the Mena- 
pier’s captain: 

“All your instructions safely carried out. The men are 
resting comfortably and are out of danger.” 
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San Francisco Radio Operator Sets World Receiving 
Record 


A NTHONY E. GEARHARDT, a wireless operator of 

San Francisco, broke the world’s speed record for 
receiving radiograms at the closing session of the Pacific 
Coast Radio convention. He took forty-nine words a 
minute for four consecutive minutes, without error. The 
champion is employed by the Radio Corporation of 
America at the Marshall High Power Station, California, 
and took all prizes at the Panama-Pacific International 
Exposition in 1915. 

R. F. Miller, of New York, who is also employed by 
the same company, still holds the cup presented at the 
Philadelphia Electrical Show some years ago, for the 
world’s speed record in receiving messages. 


Radio Re-Unites Married Couple 


A MAN and his wife were reunited in Philadelphia 

after a year’s separation through a wireless message 
consisting of a telephone number. The message was sent 
by Mrs. Alice Lipke, a Y. W. C. A. worker, to her hus- 
band, Adam Lipke, on board the steamer Pansa, about 
150 miles from shore. 

Lipke, who is a wireless operator on board, received 
the number, “Spruce 3317,” and when the vessel docked 
at Port Richmond, he called the number and was answered 
by his wife, who is residing at No. 1902 Arch street. 


Lipke has just returned from Calcutta, India, follow- 
ing a trip around the world, and last heard from his wife 
when she sailed from Seward, Alaska, last July, where 
she had been doing Y. W. C. A. work. She kept track 
of the movements of his ship, and when it neared this 
port she sent the message. He was not aware she was 
in this city. 

The reunion was made more enjoyable by numerous 
gifts he brought to his wife, including a beautiful pair 
of jade stones from China. 
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International Weather Bulletins by Radio 


NTERNATIONAL agreement is being sought to ex- 

tend and unify the system of collecting meteorological 
data by wireless from ships at sea and at the same time 
to organize the transmission of weather bulletins and 
storm warnings from a sufficient number of wireless 
stations to admit of ships being constantly supplied with 
reliable weather reports and forecasts wherever they 
may be. 


An Admiralty notice to mariners mplete and 
up-to-date lists of the wireless stations throughout the 
world which communicate weather bulletins and storm 
warnings either at fixed times or otherwise. The stations 
vamed are in the following countries: Australia. Brazil 
British Columbia, Canada, China, Fs 
Britain, Hawaiian Islands, Holland 
lapan Malta. Mexico New Ciuin 
foundlan , 1 Scotia 
pines, ame “outh Al 
l'nited Stat 


contains 


many, (reat 
Italy. Tama 
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Tetrazzini Gives Concert by Radiophone 


ME. LUISA TETRAZZINI, with the aid of the 

radio telephone, recently gave a musical evening for 
hundreds on board naval ships at sea and in port within 
a radius of 400 miles of New York City. The prima 
donna sang four songs into a specially equipped telephone, 
tuned to transpose her voice to the telephonic receiving 
sets with which nearly all of the navy vessels are now 
equipped. 

Amplifiers on board the vessels had been rigged to 
project Tetrazzini’s voice on shipboard. The crews were 
assembled at 9.30 in the evening, the hour set for the 
concert, and telephonic radio stations were ordered to 
suspend traffic for thirty minutes. 

When the prima donna’s manager received word from 
the radio staff in the Whitehall Building that everything 
was set, Mme. Tetrazzini, with three musicians, grouped 
themselves near the transmitter. 

“We have a treat for Mme. Tetrazzini,” came a voice 
from somewhere. “Private Fred Bennettt of Fort Wood, 
Staten Island, is going to sing ‘A Tumble Down Shack in 
Athlone’ for her.” 

The soldier’s voice came clearly over the wire to Mme. 
Tetrazzini’s room, and, although there was no amplifier, 
the prima donna and her friends could hear it very plain- 
ly. A chorus of “bravos” from those in the McAlpin 
followed the song. 

Then Mme. Tetrazzini sang the “Polonaise” from 
“Mignon,” “Rondo” from “La Sonnambula,” in which 
she sent her high F sharp far out to sea, “Somewhere a 
Voice Is Calling” and “I Milioni d’Arlecchino.” 

After the songs Tetrazzini talked with some of the 
men in the Whitehall Building and on the Pennsylvania, 
in the Brooklyn Navy Yard. 

“Fine,” was the comment from the Pennsylvania. 

Naval officers said that the experiment in long distance 
entertainment for the men on shipboard was successful, 
although definite reports from the ships, which would 
give the range of the entertainment, were not received. 
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British Wireless Companies Declare Dividends 
ARCONI’S Wireless Telegraph Company, Limited, 
of London, has announced the following dividends : 

A dividend of 7 per cent., less income tax, upon the 
250,000 7 per cent. cumulative participating preference 
shares; and an interim dividend of 5 per cent., less in- 
come tax, upon the 2,016,906 ordinary shares. 

These dividends are payable on February Ist. 

The Marconi International Marine Communication 
Company, Limited, announces an interim dividend of 5 
per cent., less income tax, upon the issued capital of the 
company. 

This dividend was payable on January 17th. 


=== 


Navy Stations May Handle News 
Associations and important American news 
have asked Congress to open naval wireless 


PRESs 
papers 
stations for transmission of news to and from Europe 


for the of one year. A joint resolution to this 
eflect was referred to a sub-committee of the Committee 
on Merchant Marine, the House of R tives, on 
January 6th, following an earlier hearing at which the 
representatives of the press, the commercial radio com 
panies and government officials exchanged views 

The proposed amendment to the present law would 
ovis for a permit covering one year's use of the 

®\) facilites for the transmis of matter across 
the ocean The modification would affect the prowimoan 
in the existing law which states that Navy Department 
radi stations can handle despatches anly when privately 
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owned radio systems are not adequate to handle “the 
normal communication requirements.” 


| 

German Spark and Undamped Wave Receivers 
FROM a German source it is learned that the adop- 
tion of undamped-wave transmitters in the Italian 
navy led to a study of receivers capable of receiving both 
spark and undamped-wave signals. The type of receiver 
adopted was the so-called “ultraudion” receiver, in which 
a single valve acts at the same time as oscillation gen- 
erator and detector. Three types of apparatus, accord- 
ing to the requirements of shore and ship stations, were 
built, the wave lengths ranging from 300 to 15,000 me- 

ters. 
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A Station in the African Jungle 


‘THE British government is now planning an all- 
British chain of wireless stations from Capetown to 
Oxford, England. The chain will include the powerful 
station built by the Germans at Windhuk, South-west 
Africa, which is reported to have sent messages directly 
to Berlin, a distance of more than four thousand miles. 
A new station is to be erected at Niarobi, British East 
Africa, to receive the Windhuk messages. From there 
they will be relayed to Cairo, and thence to Europe. 


ed 
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The wireless station located in the Belgian Congo at a place 
called Kikondji 


The present transmission employs a station at Kikondji, 
in the Belgian Congo, two days’ journey north of 
Bukama, head of the Cape-to-Cairo railroad. 

Mrs. John M. Springer, of the Methodist mission 
station near Kikondji, who furnished the accompany- 
ing photograph of the station, says 

“From our place in the heart of the African jungle it is 
possible to send messages to our friends in New York or 
Oshkosh, provided we have the necessary funds and 
there are no local disturbances \ hon ate the predecessor 
of the present operator " 


— 


U S$ Pest Office Finds Radio Aicrafi Nevgation Ard 

XPERIMENTS on the use of radio apparatus a» a 

aid in aerial navigation are described in a publics 

han recently « The experiments were conducted 

jountly by the (Mice Department and the Bures: 

i ra and bewe vested m the foellewine oo 
tusions 
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Radio signaling is a practical aid to navigation pro- 
vided certain precautions are taken, such as making the 
radio apparatus sufficiently rigid to stand severe vibra- 
tion and the use of a special type of antenna located in 
the fuselage of the machine as far as possible from the 
engine and the wires of the ignition system. Metal 
sheaths must be provided to protect the radio receiving 
apparatus from the ignition system though the dis- 
turbances from this cause can be reduced by the use of 
a compensating coil in the receiving apparatus. 

The use of a coil type of antenna or radio compass 
makes it possible not only to carry on communication but 
also to guide the airplane and determine its position by 
radio methods. By the use of special transmitting ap- 
paratus located on the landing field, the airplane is able 
to determine its position with respect to the field and to 
descend safely in darkness or fog. Two methods have 
been found practicable for such signaling apparatus: the 
use of alternating current of relative low frequency in a 
large coil on the landing field, and the use of radio sig- 
nals transmitted from a special type of antenna on the 
landing field. While much has already been done, there 
is need for a great deal more research and development 
in order to perfect the use of radio on airplanes. The 
satisfactory solution of these problems will result in more 
reliable communication, decrease in the cost of apparatus, 
and increase in the distance over which communication 
can be carried out. 


——-& 


Communication Service for British Honduras 


W ITH a new superintendent from England on the job, 

the British Honduras government is undertaking 
the reform and extension of its wireless service. The pol- 
icy is not fully formulated, but it promises not: only to 
bring the wireless plant at Belize to full efficiency but also 
to replace with wireless the existing system of communi- 
cation between points in the colony. The new superin- 
tendent is convinced that wireless affords the only means 
for an efficient but not unduly expensive system of com- 
munication for British Honduras. 

In the original Belize installation, local static conditions 
were not fully appreciated and the station was under- 
powered. It has been much hampered. Arlington can 
only occasionally be read. Sometimes the Jamaica station 
cannot be reached, though only 600 miles away, and it 
is usually necessary to relay me between the colony 
and the nearby United States. Phese conditions have 
militated against the revenues from the plant and have 
made its service far less effective than business men de- 
sire. There is especial dependence upon this wireless 
plant because cable messages must be transmitted via 
Mexico, where delays in relaying are often so serious 
that cables arrive long after the letters confirming them. 

Poor as has been the equipment for communication with 
outside points, the so-called “telegraph” system of the 
colony has been worse. Quotation marks are used be- 
cause the system is a relay of long distance telephones, 
and a telegraph only in name. Its revenues are far less 
than would be those of a dependable service, for everyone 
avoids its use whenever possible regardless of the low 
rates. It has long been a handicap rather than a help to 
business. This arises primarily from natural difficulties 
inherent to any wire system with long runs through a 
sparsely settled, thickly forested region of high humidity. 
In,rainy. season the lines have frequently beem broken over 
a week before repairs could be effected. Moreover, the 
industries of the country are scattered, centering at camps 
in the interior which are usually a long distance from 
the nearest station. 

The new superintendent proposes wireless stations at 
Corozal, El Cayo, Stann Creek, Monkey River and Punta 
Gorda in place of this expensive and unsatisfactory 
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wire system. By such a plan the investment in the new 
plant tor Belize will be most productive. The communi- 
cation overhead for the colony will be greatly reduced 
and there is the probability of considerable increase in 
revenue when such a reliable system is in operation. 
Mahogany contractors, planters and others operating in 
the interior will be urged to buy or lease from the govern- 
ment small sets for private use, eliminating costly mes- 
senger service to distant stations, and making it possible 
for the government to give them real service. 

The execution of this reform should create a growing 
demand for American-made equipment. The orders 
placed for new apparatus for the Belize plant are under- 
stood to have gone, for the most part, to American 
makers. Other manufacturers specialize in small plant 
equipment wholly suited for use in such an undeveloped 
region. Makers of telephone equipment may expect that 
urban telephone systems will be enabled to make repairs, 
with the burden of the long distance lines removed the 
replacements and extensions long desired. 


London Radiophones to Geneva 
A VERY successful demonstration of wireless telephony 
between London and Geneva was given by the Mar- 
coni Company in connection with a gathering of news- 
paper correspondents representing the press of the world 
who have been engaged in reporting the proceedings of 
the first conference of the League of Nations. 

The event was invested with special interest owing to 
the fact that Dr. A. Graham Bell, the distinguished 
American who invented the Bell telephone nearly half a 
century ago, sent a wireless telephone message of greet- 
ing from London to the Geneva audience. 

Lord Burnham, C. H., also spoke to Geneva from Lon- 
don. Both speakers used an ordinary desk telephone in 
a director’s room at Marconi House, which instrument 
was connected by a post office line direct to the wireless 
apparatus at the Marconi Company’s Chelmsford sta- 
tion. This apparatus automatically and instantaneously 
relayed the message to Geneva, so that in effect the speak- 
ers were in direct communication with Switzerland, op- 
erating the wireless plant by means of their voices. 

Lord Riddell and Senatore Marconi also sent messages, 
which were spoken on their behalf into the transmitter 
at Chelmsford. 

The voices of Lord Burnham and Dr. Graham Bell 
were reported by Geneva to be very clear, Lord Riddell’s 
“Good luck to you all” brought forth loud expressions of 
“Merci” from the French journalists present. The dem- 
onstration concluded with the playing of two phonograph 
records. 

At Geneva the messages and music were intercepted 
by the aerial at the Marconi receiving station and car- 
ried over several miles of land line to the conference hall 
of the league. The journalists there were able to hear 
every word by means of ordinary telephone receivers. 


Chesapeake Bay Ice Boats Use Radio 


BALTIMORE'S two ice boats, commissioned to fight 

the, ice conditions in the Chesapeake Bay and its 
tributaries, have been fully equipped with new wireless 
apparatus to increase the efficiency of the work of both 
steamers. For more than a year Harbor Engineer Hill 
has been endeavoring to have this equipment installed 
on these steamers. 

While either of them have been on duty combating ice 
in the bay or rivers in the past there has been no way in 
which he could reach them to dispatch them to a vessel in 
distress in the ice. With the wireless installation it will 
be possible to communicate with either of the steamers 
at any time it is desirable. 


















Their Advantages 


Amateur Spark and C. W. Transmission 


A Comparison of the Two Methods Illustrating 


and Disadvantages 


By J. O. Smith, 2 ZL. 


THE transition of amateur radio transmitting stations 

from the spark to the continuous wave method has 
undoubtedly been more general than the average amateur 
would suppose. It is true that a great many amateur 
stations now using C.W. are able to cover only short 
distances, but this has been due more to the inability to 
secure proper equipment—primarily tubes—than to any 
lack of desire on the part of the fraternity to be able 
to work Mars with continuous waves. 

A great many amateurs who have used the spark 
method of transmission for many years have been known 
to utterly refuse to be interested in C.W. transmission, 
and to give many reasons why C.W. transmission would 
never supplant, or even equal, the old familiar spark 
method. [It is a notable and interesting fact also that 
after C.W. had been used awhile by others many of these 
same amateurs were the first to comment on the ap- 
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Diagram showing energy radiated over a large band of wave lengths 


parent advantages of it, especially its low decrement, 
or rather lack of decrement, the amazing distances it 
would cover on small power and its great flexibility. 

The spark transmitter, employing alternating current 
of some frequency, is good for one thing—telegraphing. 
It has frequently been stated that the only way to get 
anywhere with a spark set is to use power to the limit. 
Of course construction of the station, antenna system 
and a few other things are considered important inci- 
dentals, but the main thing is power. When the idea of 
distance gets into the station owner’s head, the first thing 
he thinks of is power and the greatest possible antenna 
current. It is a common thing to see an amateur station 
with a one kw. transmitter that draws 1,500 actual watts 
working on a %4 kw. antenna system. In fact, a canvass 
of amateur stations throughout the country will show 
such a condition much more often than it will a 1 kw. 
antenna system with a 4% kw. transmitter. 

It is true that while his intentions are of the best, in 
many cases the amateur is limited in a mechanical or 
financial way in the construction of his antenna and 
ground system. So he does the best he can. The writer 
has visited a great many amateur stations throughout the 
country and in most all of the cases noted, the antenna 
and ground system was entirely inadequate to properly 
handle the amount of energy put into it by the spark 
transmitter. The idea of designing a transmitter and 
antenna system suited to each other is an important point 
generally overlooked by amateurs. 

If one were to attempt to use pressure, and force two 
gallons of liquid into a one-gallon receptacle, something 
would be likely to happen. In the case of the station 
using a 1 kw. spark transmitter on a 4% kw. antenna, 
the something that happens is the emission of energy on 
a hundred or so wave lengths, even with a loose coupling. 
The effect is the same as in the case of a too closely 
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coupled set—where energy is radiated over a large band 
of wave lengths. The result at the receiver is about as 
shown in figure 1. 

About 75 per cent of the amateur QRM we hear so 
much about is due to the fact that energy is being radi- 
ated over a wide band of wave lengths, instead of on a 
narrow band as it should. Certainly the receiver can only 
be tuned to one wave length at a time, consequently all 
the energy radiated on other wave lengths is wasted 
energy, accomplishing nothing but interference in the case 
of other stations endeavoring to receive on neighboring 
wave lengths. 

The legal decrement of a transmitting station is fixed 
at .2, and even where this feature of the radio law is 
complied with, there is interference on other wave lengths 
when a nearby station is endeavoring to receive signals. 
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Figure 2 


Diagram showing energy radiated practically on one wave length for C. W. 
transmission 





In the case of C.W. transmission, the energy is prac- 
tically all radiated on one wave length. The result at the 
receiver is shown in figure 2. 

It will readily be seen that C.W. transmission elimi- 
nates practically all of the unnecessary QRM caused by 
a spark set of reasonable power. The fact that the sig- 
nals from a C. W. transmitter can be heard at only one 
place on the receiving set is one reason why many ama- 
teurs have objected to its use as a means of communica- 
tion. These objections are based on both ends of the 
transaction—the operator of the transmitting station ex- 
periences difficulty in “raising” a distant station, and re- 
ceiving operator complains of the unusual sharpness of 
tuning which calls for more than ordinary care in the 
adjustment of circuits, etc. These objections, however, 
seem trivial in the face of the great advantage of C. W. 
transmission over the spark method, especially as they 
can be overcome easily. 

In the matter of “raising” distant stations, a schedule 
should be agreed upon and once the operator of the receiv- 
ing stations knows the wave length of the transmitting 
station there will be no further difficulty about effecting 
communication. As the use of increased power for C. W. 
transmitters develops, there will be less difficulty in 
“raising” practically any station within working range 
without resorting to previous notice and agreement. 

The complaint of sharpness of tuning at the receiving 
end usually dissipates quicker than last week’s salary 
once the advantages of it are experienced. Of course, 
the practice of closely coupling the receiving set, and 
lying back in a chair with a pair of cowhides decorat- 
ing the operating table won’t bring in C. W. signals. The 
operator must possess enough initiative to occasionally 
explore for them. Once the signals from a C. W. trans- 
mitter are located, however, the possibilities of tuning 
them away from QRM and ORN are there. It is up 
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to the operator to accomplish this very desirable result. 
It is quite a common thing nowadays to get a card from 
some fellow hundreds of miles away saying that the 
C, W. signals were OSA and could be read through local 
ORM, etc., without trouble. And this is quite true even 
when the antenna current of the transmitting station was 
n the neighborhood of approximately one ampere. As was 
stated in the article in last month’s issue, operators of 
stations make a great mistake in not doing more explor- 
ing for C. W. signals. On nights when the air is “dead” 
and no distant spark stations can be heard, there is 
usually some distant. station using straight or modulated 
C. W. whose signals can be easily read. 

When the output of a C. W. set is modulated with a 
buzzer or tone wheel, the received signal can be regen- 
erated and amplified to a much greater extent than a 
spark signal, especially of the 60 cycle variety. In fact 
it is often found that such a signal can be regenerated 
and amplified to such an extent as to become objectionably 
loud. 

Another great advantage in the use of C. W. by ama- 
teurs, for short distance work particularly, is in voice 
modulation. The fact that the law requires that work 
shall be carried on with a minimum of power necessary 
to effect successful communication is a point generally 
overlooked, intentionally or otherwise, by many opera- 
tors of 1 kw. “stone crushers” and it is a frequent occur- 
rence to hear a 1 kw. station using full power to com- 
municate with another station on the same block. This 
phase of amateur radio has been repeatedly criticised. 
Everyone is familiar with the tales of the interfering 
spark coil station, whose operator is usually accused 
of being able to transmit, but not receive, and the mis- 
use of power by the big station is a favorite method of 
counter-attack on the part of the small station operator. 
It is, however, quite true, that the high-powered amateur 
stations are frequently interrupted in relay work by small 
stations and spend much precious time and use many 
kw’s of good energy trying to make the operator of 
the small station understand that he is interfering—at 
the end of which the operator of the small station often 
comes back and informs the operator of the high-pow- 
ered station that his “signals are strong tonight.” 

The use of a voice modulated C. W. set obviates all 
such discontinuance of diplomatic relations. The operator 
of the small station can usually understand English, even 
though he never heard of Morse, and if he understands 
that he is creating interference, will usually “stand: by” 
or “go to bed.” Then, too, there is always the oppor- 
tunity to entertain the wide world with music, providing 
one is so inclined. And many are so inclined, it seems, 
for the night air is full of all kinds of music. 

With spark transmitters of high power (1 kw. or more) 
all sorts of mechanical and electrical difficulties are gen- 
erally present. “Kickbacks” are the bugbear of an ama- 
teur’s life, except in cases where proper care is used 
in the layout and erection of a station, and even then 
they happen. The matter of insulation is another matter 
of great importance, both in the case of interior wiring 
and the antenna system. It is generally possible to prop- 
erly insulate interior wiring without great trouble, but 
where high spark voltages and heavy currents are im- 
posed upon an antenna it is a different matter. Where 
more energy is impressed upon an antenna system than 
the system can properly take care of brush discharges 
occur to such an extent as to cause aerial fireworks of 
considerable magnitude and loss of efficiency. Frequently 
the antenna insulators break down under such unusual 
strain. 

Another phase of spark transmission which has caused 
amateurs generally to sit up and take notice the country 
over is the stand the power and telephone companies have 
taken where high-powered ‘amateur spark ‘sets’ are 
operated. In many cities and towns the power cofmpanies 
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have recently refused to allow transmitting sets to be 
connected to house lines, insisting that a separate sei vice 
transformer and separate power line be installed. [he 
cost of installation of the separate transformer and ser- 
vice asked by the power companies has been generally 


(Continued on page 14) 


Amateur C. W. Transmission 


Errata Notice 
CERTAIN omissions occurred in the diagrams of the 
“~ article “Amateur C. W. Transmission,” by J. 0. 
Smith, which appeared on pages 14 and 15 of the January 
WirreELess AGE and they are reprinted here in the com- 
pleted form for the benefit of readers who may not have 
noticed the absence of the missing elements. In all the 
diagrams a variable condenser in the grid circuit has been 
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Figure 2—Circuit diagram having the secondary of a modulation trans- 
former in the grid leak 
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Figure 3—Diagram showing the Heising system of modulation 


inserted, without which the circuit would not oscillate. 
An audio frequency choke coil, in series with the positive 
pole of the high voltage generator also is necessary for 
modulation purposes. In figure 2 a six-volt battery is 
necessary in the primary of the modulation transformer. 
The completed diagrams appear above and can be sub- 
stituted for those appearing in the January issue. 
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Admiral Bullard 


The Director of Naval Communications In a New Role — 
How He Offered the Initial Suggestion That Led to the 
Formation of a Great Combination of Radio Interests 


DMIRAL Bullard, known and re- 

spected wherever radio men follow 
their calling, has achieved a new interna- 
tional stature. Under his advocacy, in a 
period concerned with the reconstruction 
of world affairs a great forward step has 
been accomplished, almost unnoticed ; it is 
the securing for America of a new posi- 
tion in the nation’s communication with 
the outside world. News and commercial 
services—so important a factor in the 
country’s fight for trade supremacy—no 
longer are to be at the mercy of foreign 
countries. Timely intervention by Wil- 


liam H. G. Bullard, Rear Admiral of the William H. G. Bullard, Rear Admiral of 
the United States Navy 


United States Navy, has worked to set 
aside the foreign hand that has long held 
the domination over the cables and might have secured a 
like hold on long distance wireless. 

A leader and the guiding light since the navy became 
interested in wireless, Rear Admiral Bullard some time 
ago foresaw the danger to America’s commerce should 
foreign interests secure a hold on two new American 
inventions which have done more to revolutionize the 
radio system of the world than anything else—the Alex- 
anderson high frequency alternator and the Weagant 
Static Eliminator. 

The British Marconi Company has been quick to re- 
alize the importance of these inventions. In the spring 
of 1919 a $5,000,000 order for Alexanderson alternators 
was placed with the General Electric Company, holders 
of the patents and manufacturers of the machine. Be- 
fore closing this deal the company, realizing the serious- 
ness of any move that might give world radio control 
to another nation, decided to first consult with the United 
States Government. The Navy then had a war control 
of wireless, so the situation was explained to Secretary 
Daniels. Rear Admiral Bullard, in company with Com- 
mander S. C. Hooper, Bureau of Engineering, went to 
New York to appear before a meeting of the Board of 
Directors of the General Electric Company. They urged 
the company not to sell, although they had no alternative 
to offer, for the Navy was no longer in the commercial 
field and could not buy the machine. The appeal, never- 
theless, hit its mark. The British contract was set aside 
with the observation by Charles A. Coffin, chairman of 
the Board: “Now we will start afresh. We will not put 
this machine in the hands of foreigners without some 
regulation and control. But what shall we do? We 
have no other customers for it.” 

“Why don’t you go in the business yourself?’ asked 
Admiral Bullard. 

This suggestion solved the problem. It opened the 
way for the organization of The Radio Corporation of 
America by General Electric and American Marconi in- 
terests, a strictly domestic concern backed by the country’s 
strongest financial interests and possessed of the patent 
rights to the Alexanderson alternator. . 

One of the first acts of this new company was the 
purchase of the British holdings in the American Mar- 
coni Company. Then with the consent of the stock- 
holders, it next absorbed the American Marconi, thus 
bringing radio activity in the United States under wholly 
American management. 

This movement, of such far-reaching importance that 





its full significance is not yet realized, will 
stand as a monument to the vision of the 
Admiral and his eagerness to secure in- 
dependence of communication for his 
countrv. The commercial advantages 
thus secured were recently emphasized 
by Gordon C. Corbaley, assistant to the 
President of the Seattle Chamber of Com- 
merce, who in speaking before the Na- 
tional Foreign Trade Convention at San 
Francisco on the dire needs of better for- 
eign communications with particular ref- 
erence to deplorable conditions on the 
Pacific coast, said: 

“This intolerable condition must be cor- 
rected. We must have adequate commu- 
nication facilities with the Orient, or 
America and the Pacific will lose the business turned by 
the War. 

“Wireless offers the first hope of relief. This is largely 
because of the basic change that is taking place in the 
world’s wireless situation. To most of us wireless is a 
thing little understood. Even to experts that is largely 
true. In its early stages wireless made slow progress. 
This was largely because the Marconi Company was not 
adequately financed and the big problem of wireless could 
not command the concentrated technical attention neces- 
sary to their solution. 

“In 1919 the world’s wireless system was revolution- 
ized. 

“This was largely because of two inventions: 

“The Alexanderson Alternator was perfected to send 
a continuous wave of oscillations upon which the mes- 
sage was imposed, thus taking the place of the intermit- 
tent sparks. 

“The Weagant Static Eliminator was perfected to re- 
lieve wireless from the atmospheric disturbances that 
had rendered dependable service almost impossible. 

“Then took place an event that should be written deeply 
in the history of American commerce. Due to the fine 
patriotism of Admiral W. H. G. Bullard, these inventions 
were saved for America and have been made the founda- 
tion for a world-wide American wireless service. 

“Admiral Bullard is the man who has really built the 
communications service of the Navy. As a captain he 
originally organized that service and under war time 
strain he was returned to its command. 

“Impressed with the necessity for a world-wide service 
owned ‘by Americans and operated by Americans he went 
before the officers of the General Electric Company and 
pleaded with them to hold these inventions and to make 
the wireless of the future an American institution. 

“Admiral Bullard won his point. The General Electric 
Company purchased the control of the American Mar- 
coni Company and it was reorganized as the Radio Cor- 
poration of America, with a provision in its laws that 
80 per cent of its stock must always be owned by Ameri- 
cans. 

“The Radio Corporation of America is preparing to 
cover the world with a modern, efficient wireless system. 
One of the first steps in this plan is to be a comprehensive 
solving of the communications problem of the Pacific as 
far as wireless can ever solve that problem. A great 
modern sending station is to be built on the Pacific coast 
of the United States, able to send messages direct to re- 
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ceiving stations in the principal cities of Japan, China, 
Philippines and the Straits Settlements. 

“A concession has been secured from China to permit 
the erection of a similar sending station near Shanghai 
strong enough to talk direct to Seattle, Portland, San 
Francisco or Los Angeles. 

“When this system is fully in operation, wireless mes- 
sages can be filed at any large city in the United States 
or in the Orient, can be relayed by wireless to the sending 
station on their side of the water, and then sent direct 
by wireless to the city of their destination. 

“All of this sounds too perfect to be true. It is prob- 
ably more perfect than it will be for many months to 
come, but I have tried to give you the idea that has been 
approved by the General Electric Company and that is in 
process of realization by Edward J. Nally and his asso- 
ciates.” 

That he should offer the initial suggestion that set 
such great forces to work was probably far from the 
thoughts of young Bullard, when 22 years ago as a naval 
lieutenant, fresh from Spanish American war service, he 
was first attracted by wireless. During his student days 
at Annapolis, electricity and electrical engineering inter- 
ested him. These studies he carried on further, following 
graduation. He soon became known as one of the “elec- 
trical sharps” of the navy. 

Wireless appealed to him, both as an electrical engineer 
and as a military officer. With his knowledge of elec- 
tricity the military possibilities that lay in radio were 
readily apparent. So he threw himself into the subject. 

He is now Director of the Navy Communications Ser- 
vice, and was the first superintendent of radio service from 
1912 to 1916, since enlarged to embrace all forms of com- 
munication activities. In that capacity he is head of one 
of the most extensive radio services in the world. More 
than 140 shore stations, eighty radio compass stations, five 
transoceanic stations and five air stations are under his 
administrative’ direction, in addition to the radio installa- 
tion on all Navy department vessels. 

Born in Media, Pa., December 6, 1866, he is not yet 55 
years old. In 1882 he was appointed a naval cadet from 
the sixth Pennsylvania district. He completed his four 
years’ course in June, 1886, and on July 1, that year, was 
commissioned an ensign. He returned to the Naval Aca- 
demy for four different tours of duty as a member of the 
faculty. . Physics, chemistry and electrical engineering 
were the subjects he taught. In 1896 he was promoted 
to lieutenant, junior grade; three years later he was made 
a lieutenant and on January 1, 1905, was appointed a lieu- 
tenant-commander. February 1, 1907, he was again pro- 
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moted, this time to commander. On October 1, 1912, he 
was made a captain and it was then he became associated 
with the navy’s newly organized radio communication 
service. In 1918 he was promoted to rear admiral, the 
position he still holds. 

He originated and for a period of four years from 
1907 to 1912 was head of the new department of electrical 
engineering at the Naval Academy. Scores of voung 
naval officers owe their knowledge of electrical engineer- 
ing and fondness for the science to the Bullard inspira- 
tion, and his text “The Naval Electrical Text Book” js 
the standard in the course of Electrical Engineering. 

But in the navy, no matter what may be the scientific 
attainment of an officer, he has to perform the routine 
duties of the service. Hence, Rear Admiral Bullard has 
more than eighteen years of sea service to his credit, his 
last command before coming ashore being in the World 
War as commander of U. S. Naval forces in the Eastern 
Mediterranean and charged with accomplishing the naval 
terms of the armistice with Austria Hungary. Under his 
command certain Austria-Hungary battleships were taken 
over by the American forces. He further participated in 
the first allied commission to investigate conditions in 
Fiume. 

In 1899, the year following the Spanish-American War, 
Marconi brought to this country from Italy three sets 
of his wonderful new wireless apparatus, the immediate 
purpose being to use them in reporting the International 
yacht races that year. The Navy Department appointed 
a commision to observe and report on the working of 
the system. Following the report of this body, the Navy 
placed the battleship Massachusetts, the armored cruiser 
New York, and the torpedo boat Porter at the disposal 
of Marconi for further experiments. A shore station 
was established near New York, the first in America. The 
three vessels were the first of Uncle Sam’s navy so 
equipped. Thus began the navy radio service. 

The growth and development has been remarkable. No 
part of the Atlantic or Pacific Ocean is too far away to 
be out of reach of a radiogram from an American naval 
shore station. In fact during the World War, it was 
possible for Washington to keep in constant communica- 
tion with its forces abroad through radio from the pow- 
erful New Brunswick station, equipped with the new 
Alexanderson high frequency alternator. America’s 
armistice terms were sent to General Pershing through 
this station. 

The organization of naval radio records both a growth 
and a develooment of a service and an executive of de- 
monstrated achievements. 


Amateur Spark and C. W. Transmission 
(Continued from page 12) 


declared exorbitant, and in many cases the situation has 
resulted in a deadlock, the result being that the amateur 
has had to be content with a spark coil, or no transmitting 
set at all. The other phase of the question, that of inter- 
ference on neighboring telephone lines, is a common oc- 
currence and one which has caused no end of hard words 
by neighbors and the telephone company concerned. 

While not vital to the operation of the offending sta- 
tion, such occurrences certainly do not add to the peace 
of mind of the operator. 

With a C. W. set, however, unless the set is of unusually 
high power, the pull on the service lines is so small as 
to make connection on the regular house service lines 
entirely feasible and safe, and consequently no separate 
service is necessary or required. Neither is there any 
danger of overloading the antenna. 

Unless the set is of very high power as amateur sets 
go, the difficulty is liable to be in the other direction, in 
that the capacity of the antenna system might be so 


great as to absorb energy faster than the set could supply 
it. The result of such condition would be that the set 
would not oscillate. Here, again, the rule that transmit- 
ters and antenna systems should be designed for each other 
still holds good. In the case of C. W. transmission, how- 
ever, the matter is more favorable to the amateur field, 
in that a smaller antenna system, involving less expendi- 
ture of money for erection and upkeep, will answer every 
requirement of successful transmission. 

In view of the fact that practically all of the energy 
of a C. W. transmitter is radiated on one wave length, 
a set of such characteristics of small power will usually 
accomplish as much at the receiver as a spark transmitter 
of many times the power, making a C. W. transmitter a 
comparatively inexpensive, safe and wonderful method 
of communication. And so far as interference on neigh- 
boring telephone lines by a C. W. set is concerned, it’s 
like the case of the farmer at the circus menagerie when 
he first saw a giraffe—“Hec, there ain’t no such animal.” 





Two New Vacuum Tubes 


By Pierre H. Boucheron 


THE vacuum tube as we know it today has rightly 
earned for itself the name, “An Electrical Acro- 
pat.” Indeed, speaking from a radio point of view, it 
has become what the Aladdin Lamp is reputed to have 
been to a certain mythological character. Considering 
the comparative short time in which it has emerged from 
the laboratory of scientists to its present position in the 
art of professional and amateur radio communication, it 
is hardly necessary to make further prophesies as to its 
future. Its past performance has already proclaimed 
it the modern wonder machine, and one recalls the rather 
startling announcement made recently of a New Jersey 


To the left is shown the grid and filament 
set-up; in the center is the plate and its supports, while to the right is 


Three views of the new tubes. 

The detector and amplifier tubes are alike in 
appearance 

amateur radiophone having been heard clear across the 

Atlantic to Scotland. 

With this in mind, it is, therefore, not strange that 
amateur radio should have been considered so important 
a factor in the development of the art as to set to work 
the brains and equipment of the greatest organization of 
its kind, in the task of developing two unusual tubes: one 
specially designed and adapted for amateur radiotele- 
graph signal detection, and the other to the equally im- 
portant task of radio and tone frequency amplification. 

Tue Detector TUBE 

The first of these tubes, which by the way travels 
under the rather expressive name of Radiotron, is known 
primarily as a detector and secondarily as an amplifier 
and is designated as the U.V.-200. It is a supersensitive 
tube having the desirable feature of operating from one 
standard 22-volt plate battery. Since economy is an im- 
portant factor to the amateur, this single battery opera- 
tion eliminates one of the most frequent objections to 
other types of tubes, some of which require from three 
to five standard plate batteries before the necessary plate 
voltage is attained. 

Incidentally, this detector has not only been found to 
be an exceptional spark signal receptor, but it is also an 
excellent tone frequency amplifier, and therefore proves 
of great value for the magnification of the usual tele- 
phone current in vacuum tube receiving circuits. 
also been found to give very good results when used with 
any standard amateur regenerative circuit. ~ 

A Recent TEst 

A recent test in New York City performed by a well- 
known amateur furnishes some rather interesting in- 
formation concerning some of the operating characteristics 
of this detector. The experiment was performed with a 
standard amateur receiving set ranging from 150 to 1000 
meters in wave length. 


shown the actual tube. 
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It has 


A number of tubes were taken and tested in sequence, 
in order to determine their constancy of function. In this 
case it was very evident that all gave equal signal in- 
tensity and were better in detection than any other tubes, 
providing, of course, that both the filament and plate 
potentials were properly adjusted, that is to say in ac- 
cordance with existing practice and instruction. 

Although Radiotrons are much better detectors than 
many other types on the market today, even during the 
early hours of their life, it has been observed that their 
sensitiveness seems to increase with the operating life 
of the tube. 


OPERATION AS DETECTOR 

In figure 1 we are shown one form of regenerative 
circuit particularly adapted for amateur use. For future 
work it would perhaps prove a wise plan to copy or pre- 
serve this as well as the other hookups referred to in this 
article. 

There are some experimenters who prefer a variable 
grid condenser, finding it. advantageous in regenerative 
circuits. However, when the Radiotron detector tube is 
used for detection a fixed grid condenser of approxi- 
mately .00025 mfd. should be inserted in series with the 
grid and the upper leg of the secondary coil L-2. Across 
this grid condenser a grid leak,R-1 is connected as shown 
in figure 1. ; 

In connection with grid leaks the following should be 
borne in mind. Although tests show that in most cases 
the proper “leak resistance” for use with the U.V.-200 
type Radiotron is in the neighborhood of 1% megohm 
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Figure 1—One form of regenerative circuit 


(500,000 ohms.) this is not always the correct value for 
all circuits. This is due to a number of conditions met 
with in standard receiving circuits and these conditions 
govern the proper value of grid leak resistance. For in- 
stance, the leakage which may occur through the insula- 
tion of the receiving apparatus plays an important part 
in the choosing of grid resistances. 

As a matter of fact, resistance of from 1% to 3 megohms 
have been found by experiment to be of advantage. Thus 
it will be seen that in order to secure best results with any 
vacuum tube detector the amateur should have a small 
assortment of grid leaks at his disposal ranging, let us 
say, from ¥%4 to 3 megohms. Of course, these are not abso- 
lutely necessary, but for purposes of experimentation this 
scheme will be found useful. The proper use of these 
leaks gives stability to tube circuits and they often’ in- 
crease the signal audibility considerably. Incidentally it 
is well to remember that a standard grid leak of a defi- 
nite and stated resistance proves most reliable in the 
long run and eliminates guess work. 


CASCADE AMPLIFICATION 


The detector and two-stage amplifier in radio reception 
has of late become very lar with amateurs and ex- 
perimenters. Such amplification is, in fact, particularly 
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suited and desirable for radiotelephony, otherwise one 
cannot expect long distance work. 

In this type of circuit the Radiotron detector tiibe has 
given excellent results. Figure 2 shows three of these 
tubes in use; one as a detector and two as amplifiers. As 
will be seen, the circuit is a regenerative one and the two 
stages of amplification are at tone frequency. 

Figure 2 shows an “A” battery potentiometer which is 
of a special type having from 50 to 200 ohms. in resist- 
ance for close variation of the plate voltage of the first 
or detector tube, but a tapped “B” battery will give good 
enough results for average working. The plate circuit 
of the detector tube should be tapped at some point on 
the “B” cell, giving a plate voltage lying between 16 and 
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Figure 2—Detector and two-stage amplifier circuit 

22% volts. Usually the plate circuits of the two amplify- 
ing tubes can be connected to the full voltage of the “B” 
cell. The circuit is of unusual simplicity and is well 
adapted to general communication. In the event that 
U.V.-200 is used as a detector and several stages of Radio- 
tron U.V.-201 as an amplifier, the whole set can be 
worked from two “B” batteries. The plate connection 
of U.V.-200 should then. be tapped at 16 to 22% volts. 
and the full voltage of the two batteries applied to the 
amplifier, U.V.-201. 


THE AMPLIFIER TUBE 


The second tube dealt with in this article is of the 
pliotron type and has been designed specially for ama- 























Figure 3—Detector and one-stage amplifier circuit 


teur and experimental radio stations; it is designated as 
the U.V.-201. In the design of this unusual tube the re- 
quirements of complex amplifying circuits has been taken 
into account with the result that this type possesses rigid 
operating characteristics. It will magnify radio and tone 
frequency currents in radio receiving sets, and can be 
shifted from one socket to another in a cascade arrange- 
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ment without loss of signal audibility. In cascade radio 
frequency amplifying circuits the U.V.-201 can be ad- 
justed to magnify without distortion. The use of such 
circuits has of late been desired by amateurs seeking long 
distance communication on short wave lengths—tiat is, 
200 meters or less. 

Although the detector tube U.V-200 previously men- 
tioned is in itself a good tone frequency amplifier, it does 
not give the “power” amplifications which may be obtained 
‘with the amplifier tube U.V.-201, therefore, for devices 
requiring a considerable amount of energy, such as loud 
speaking telephones, etc., this special amplifier tube proves 
of great value and is, of course, preferable. 

In figure 3 we have a detector and one-stage ampli- 
fier circuit where either the gas content detector or the 
pliotron amplifier tube may be used for detection and 
where the pliotron amplifier is used for one siep of tone 
frequency amplification. 


RESISTANCE COUPLED AMPLIFIER CIRCUIT 


Figure 4 illustrates a resistance-coupled amplification 
circuit in which there are three stages of radio frequency 
amplification, the fourth tube being used as a detector, 
while the tone frequency output of the detector tube is in 
turn amplified by two. additional tubes in cascade. 

For radio frequency amplification R-1 represents a 
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Figure 4—Diagram of a resistance-coupled amplifier circuit 


coupling resistance of 14 megohm, R-2 indicates a grid 
leak of approximately 2 megohms. P-1 and P-2 are 
suitable intervalve tone frequency transformers. A is a 
6-volt storage battery of suitable ampere hour capacity, 
and B a plate battery providing from 40 to 100 volts for 
the plate. If a single filament rheostat such as R-4 is 
employed to control the filament current of all the tubes, 
the precaution should be taken to secure a rheostat of 
suitable current carrying capacity, allowing approximately 
1 ampere for each tube. 

There are, of course, numerous other circuits in which 
these tubes may be used with marked results. The four 
circuits given in this article may prove suggestive and of 
practical value to the experimenter. 


SOME INTERESTING OPERATING DaTA 
Now that the more general facts concerning these 
highly developed and effective tubes have been presented 
it is perhaps not untimely that amateurs should be in- 
terested in their operating characteristics. It is therefore, 
presented in an easily accessible manner in figure 5. 


FIGURE 5—TECHNICAL DATA ON THE NEW AMATEUR VACUUM TUBES 
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Filament 
Current 


Filament 
V oltage 


Plate 
V oltage 


Grid 
Leak 


Grid 
Condenser 


Life in 
Hours 


Amplification 


Impedance Constant 





Amateur Soft De- 
tector and Ampli- 
fier Tube 


1 to 1.1 
amp. 


5V 


18 to 
oa.9 


0.5 meg. 


.0005 mfd.| 3000-5000 ohms 1000 


average 





Amateur and Com- 

mercial Hard De- 

tector and Ampli- 
fier 





1 amp. 


or 6% 








40 V 
normal 
100 V 
max. 








0.5 to 2 
megohm 





15000 to 25000 ohms 
at 40 volts. 
10000 to 15000 ohms 

at 100 volts. 


75 to 1000 
micro- 
mfds. 


6.5 to 8 
at 40 v. 

8 to 10 at 
100 v. 


1000 


average 
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Radio Telephony Systems Employing 
Thermionic Vacuum Tubes 


By John Scott Taggart 


Editor’s Note: This article contains a portion of the matter embodied in a complete volume on 
vacuum tubes by the writer. The volume will very shortly be published. 


(Continued from January WirELESS AGE) 


FIGURE 4 illustrates a wireless modulation system 
capable of giving very good results. The output cir- 
cuit of the oscillator could be induced by means of the 
transformer L, L, into the intermediary circuit L, C Lg, 
the coil ., being either connected across the grid and fila- 
ment of the amplifying tube or coupled loosely to a coil L-,, 
which represents the input circuit of the amplifier. Leak- 
age will occur through the tube and the extent of this 
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Figure 4—Circuit of a modulation system giving good results 

















leakage will depend upon the grid potential of the tube. 
If this potential be highly negative no leakage will occur, 
but if it becomes relatively positive a large amount of 
energy will be deflected by the tube and will be dissipated 
on the plate. A resistance may, if desired, be included 
in the plate circuit of the tube in the position indicated 
by the letter R. This resistance improves articulation 
and will help to dissipate the diverted current. The 
microphone, it will be noticed, is supplied with current 
from the same source that heats the filament of the 
absorbing vacuum tube. Instead of using one tube, two 


desired. The potential of the grid of the am- 
plifier V, is shown negative and is obtained 
by utilizing the potential drop across the grid 
leak of the oscillator V,. If the grid of V, is 
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Figure 6—Fundamental circuit of a separately excited amplifier system 
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to be negative a portion of the same grid leak may also be 
utilized in this case. Many variations of this circuit are 
possible and it is not proposed to give further examples. 
It must be understood that the system will work no mat- 
ter what the source of primary oscillations. Some form 
of vacuum tube generating circuit is, however, to be re- 
commended on account of the purity of the oscillations 
produced. 









































Figure 5—A modulation system using three tubes 


tubes may be employed, or a tube employing two plates 
and one filament. These modifications become very im- 
portant when using later systems of modulation and 
will be discussed then. 

A practical circuit employing the arrangement of 
figure 4 is shown in figure 5. The vacuum tube V, is 
used to produce oscillations in a plate oscillatory circuit 
L, C, in the usual manner. The inductance L, is coupled 
in a variable manner to an inductance L,, which may, if 
desired, be tuned by connecting a variable condenser in 
parallel with it. This latter circuit constitutes the input 
side of the amplifier tube V, and energy is diverted from 
this imput circuit through the dissipation tube V., whose 
grid potential is varied by the microphone M through the 
step-up transformer. The potentials across L, will be 
modified on account of the leakage through V, and the 
modulated potentials applied to the grid of V, will be 
amplified and produce modulated oscillations in the aerial 
circuit. This arrangement gives good speech. As in all 
tases, the grid potential of V, may be made negative if 
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We now come to a separately excited amplifier circuit 
in which the output of the amplifier tube is varied micro- 
phonically. There are various ways of doing this, one 
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Figure 7—Graph showing the plate current curve 
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of them consists in varying the normal operating grid 
voltage by means of a microphone. The fundamental 
circuit is shown in figure 6. The source of oscillations 
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is in the grid circuit of an amplifying tube V,. In the 
grid circuit is also included a source of electromotive 
force B* which gives the grid a high negative potential, 
a secondary T,, of a microphone transformer T, T, is 
also included in the grid circuit. The action of this 
arrangement will best be understood by reference to fig- 
ure 7, which shows the plate current curve of a three 
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Figure 8—System of modulation in which the oscillatory 
output is proportioned to the microphonic potentials 


electrode vacuum tube (curve ABC). This plate cur- 
rent curve should preferably lie completely to the left 
of the vertical line through zero grid volts and this will 
be the case when the plate voltage is high. 

Let us consider that we are operating the tube at a 
point A on its characteristic curve; that is to say, at a 
negative potential well to the left of the point B. Let 
us consider, moreover, that the high frequency oscilla- 
tions are of amplitude V and during their positive half 
cycles cause the grid potential to move from A to about 
B. Obviously under normal conditions no current will 
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and a practical circuit employing this arrangement js 
given in figure 8. 

The tube V, is the master oscillator whose frequency 
is tuned by means of the condenser C, connected across 
the inductance L, in the plate circuit. This latter in. 
ductance is coupled to an aperiodic coil L, in an adjust- 
able manner. A suitable negative potential for the grid 
of the amplifier tube is obtained by means of a tapping 
off the grid leak R in the grid circuit of the oscillating 





Figure 9—Diagram showing tube used as an amplifier with a separately 
excited grid circuit 


tube V,. The microphone and microphone transformer 
are also connected so as to vary the grid “base-line” of 
the tube V,. A condenser C, may be connected across 
the secondary of the transformer in order to by-pass 
the high frequency potentials. A coupling between L, 
and L, is adjusted to give the best results. As shown 
in previous circuits the same source of plate voltage 
is used for both the oscillating and the amplifying 
vacuum tubes. The latter tube will usually be of larger 
dimensions than the master oscillator or if desired, several 
tubes may be connected in parallel to obtain the necessary 



























































Figure 10—Circuit of system with power for long distance work 


be produced in the output circuit of V, since the grid 
potential never reaches a sufficiently high value to pro- 
duce any such current. If, however, we were to decrease 
the value of B, or in other words, move the normal 
operating or grid “base-line” potential, the positive half 
oscillations will cause the grid potentials to move up 
the steep portion of the characteristic curve and the oscil- 
latory output of the tube V, will depend on the amount 
of the curve utilized. The maximum output will be at- 
tained when the high frequency oscillations vary the 
plate current between its minimum and saturation values. 
Now by utilizing the microphone potentials produced in 
T, we are able to vary the normal grid “base-line” po- 
tential and so move the operating point between A and 
B. The oscillatory output will consequently be propor- 
tional to the microphonic potentials. This is exactly 
what we desire to obtain—good articulation. This system 
of modulation gives very good speech in actual practice 


power. It is to be noted in all these separately excited 
amplifier circuits that the aerial circuit must be accu- 
rately tuned to the same wave length as the oscillator. 
This perhaps makes it a little more’ difficult for these 
circuits to be rapidly tuned to different wave lengths, 
but the disadvantage is of no great importance since most 
stations work on a fixed wave length which is rarely 
changed. When the master oscillator has been set to the 
given wave length which incidentally is independent of 
the aerial system, the latter circuit may be correctly 
tuned by altering the adjustments until the maximum 
antenna current is registered by the aerial ammeter. It 
is to be noted that this class of circuit does not radiate 
when not actually speaking, a very distinct advantage. 
The plate current of the amplifier tube is normally almost 
zero, but rises to high value when speaking into the 
microphone. By eliminating the carrier wave when not 
speaking less power is wasted and less interference 1s 
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caused than when the ordinary arrangement is employed. 

Our next type of circuit consists of a three electrode 
tube used as an amplifier with a separately excited grid 
circuit, figure 9, the exciting source being preferably a 
yacuum tube oscillator. The plate voltage is supplied by 
means of a microphone transformer T, T,. When not 
speaking the plate voltage is zero, consequently no oscil- 
latory current is produced in L although the grid po- 
tential of the tube V, is being altered at high frequency 
by means of the oscillator V,. When M is spoken into 
however, the plate of V, becomes positive to an extent 
depending upon the potentials supplied by the trans- 
former. Since the oscillatory current in L will be di- 
rectly proportional to the voltage of the plate, we see 
that the waves radiated from the aerial will be modu- 
lated in accordance with the microphone potentials. It 
is to be noticed that the microphone transformer is now 
supplying all the energy for transmission as well as act- 
ing as a modulating device. No energy is thus being 
wasted when not speaking and no radiation occurs. Al- 
though this would appear to be a very useful circuit, the 
speech obtainable is not as good as in certain other 
systems. In the figure we have shown a source of electro- 
motive force included in the grid circuit of V,, this 
electromotive force is desirable, but not essential. We 
have also shown a source of electromotive force H which 
may be omitted altogether, but when added to give the 
plate a small steady potential produces better results. If 
H be of a high value, say, half the emf. which would 
produce saturation of the tube V,, the action of the cir- 
cuit becomes rather different. There will normally be a 
steady stream of waves radiated. When speech is being 
transmitted the potentials across T, being positive and 
negative will alternately add themselves to, or subtract 
themselves from, the battery or source H, thus the plate 
voltage of V, will be varied perhaps between zero and 
twice the voltage of H. The oscillatory output will con- 
sequently be modulated between zero and twice the nor- 
mal value. 
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When H is omitted it will clearly be seen that it is only 
the positive half cycles produced in T, which supply the 
power. This power in the case of an average micro- 
phone transformer is in the neighborhood of 0.12 watts 
and is thus practically useless for ordinary work. We 
can, however, amplity the microphone potentials and 
connect the output circuit of the amplifier in place of the 
winding T,, any desired power may in this way be ob- 
tained. A practical circuit carrying these ideas into ef- 
fect is shown in figure 10. The tube V, obtains its plate 
voltage from the battery or dynamo H, the oscillations 
produced in L, C, being passed on to the grid circuit L, 
of the amplifier tube V,. The grid potential of V, is 
maintained at a negative value in the usual manner. The 
main power is supplied by means of a vacuum tube V,j, 
which is also fed from H. The output transformer 
T, T, has its secondary T, arranged so that the potentials 
across it are connected to the plate of the tube V,. If 
desired, the mircophone transformer could be connected 
across the grid circuit of V;, but in the figure the author 
has shown the use of a preliminary amplifying tube V, 
also fed from the battery H. Sufficient power for long 
distance working could be obtained by the use of circuits 
of this nature. 

If we are proposing to use the arrangement without 
the addition of a separate steady source of plate voltage 
for V, it will be desirable to give the grids of the tubes 
V, and V, a negative potential, otherwise half the out- 
put of T, T, will not be used since it would tend to give 
the plate of V, a negative potential. The negative po- 
tentials for the grids V, V, may be obtained by con- 
necting the foot of T, and the foot of T, to a point on 
the resistance R. If we desire to have steady voltage in 
the plate circuit of V, we could either use a separate 
source of emf. or use the battery or dynamo H. A little 
consideration will show that this can be done by con- 
necting the foot of T, not to the earth as shown, but to 
the positive terminal of H. 

(To be continued in March) 


Self-Cooled Quenched Gap 


A QUENCHED spark gap which is light in weight and 

relatively cheap to manufacture has been developed 
by Henry E. Hallborg. This gap has no fan or blower 
protective devices, auxiliary leads or switches, is self- 
contained, and has nothing inflammable in its construc- 
tion. 
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an insulating gasket as applied to a unit. Figure 4 is a 
perspective view of another of the radiating units. Fig- 
ure 5 is an enlarged section of a portion of the device 
shown in figure 1, and figure 6 is an end view of the de- 
vice. 


Extending between the end supports secured to the base 
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Figure 1—Side view of the quenched spark gap 


Figure 1 is a side view of the device, some parts being 
shown in section. Figure 2 is a perspective view of one 
of the radiating units. Figure 3 is a face view showing 


is a pair of micarta rods 3, while at the top of the up- 
rights is a frame. In figure 5, it will be seen that the 
device is made up of a series of units, these units con- 
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sisting of a circular copper disk 5, having a comparatively 
deep recess 6 on one face and a relatively shallow recess 
7 on the opposite face. The face having the recess 7 is 
further recessed to provide room for a chemically pure 
silver disk whose edges are slightly machined away, as 
shown at 8. This silver disk is soldered to the body por- 
tion 5 with a semi-hard solder made by increasing the 
lead content of ordinary solder to raise its melting point. 
The object of this procedure is to avoid heating the silver 
during manufacture to a temperature at which it will 
absorb impurities, as would be the case with silver solder 
or hard solder. A further reason is to insure a melting 
temperature of the solder well above that resulting from 
heating when the spark is in actual operation. Half of 
the units have segmental rims. The units are assembled 
in pairs back to back, one without the rim and one with 
the rim, as shown in the drawing. When assembled the 
openings formed by the registering recesses 6 allow free 
air circulation between each pair of sparking surfaces, 
and make the internal walls of the air chamber thus form- 
ed effective in radiating the heat due to the spark. 


Figure 2 


Detailed views of the radiating units 


Each unit has two radiating vanes. Obviously any 
number of these may be provided as long as the total 
radiating surface provided is enough not to dissipate more 
than 5 watts per square inch. The object of keeping the 
outside diameter of the units small is to more nearly equal- 
ize the temperature between the bottoms and tops of the 
radiating vanes, since metal radiates heat faster at the 
higher temperature. This is the reason for the length of 
the gap and the comparatively small diameter of the units. 
The annular space 7 between the units is made shallow in 
order to inclose a minimum amount of air in the sparking 
chamber. This construction permits of the use of a mica 
gasket 11, or some other mechanically strong, but only 
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semi-airtight gasket, without impairing the tone due to 
the air leakage. The air in the chamber is consumed more 
rapidly than it can leak in sufficient quantities to impair 
the tone. The gaskets 11 are retained in position and 
alignment by pins spaced 120 apart. This permits of 
rapid assembling and disassembling of the units without 
disturbing the individual gasket alignment. 

The micarta rods support the plates and furnish tem- 
porary alignment. The plates when assembled are clamp- 
ed by means of a clamping screw between the heads. This 
affords a construction which holds the plates securely, 
and yet which permits the device to be readily taken apart 
for inspection or repair. 

The operation of the gap differs from the usual type 
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Sectional and end view of the spark gap 


of gap, in that the quenching of the spark is more rapid, 
resulting in lower current in the gap circuit and lower 


energy losses in this circuit. The coupling between the 
antenna and gap circuits can therefore be made closer 
with a corresponding increase in energy input to the 
antenna. The spark gap spacing is so chosen that the 
resistance of the gap is at its maximum or near this maxi- 
mum. This maximum value of spark resistance had been 
found to vary with the diameters of the sparking surfaces 
and has a critical value for each. The spacing is so 
selected that increase or decrease of sparking distance 
causes a drop in gap resistance, other conditions being 
the same. 


A C.W. Transmitting Circuit 


T is a well-known principle of physics that if a charged 
condenser be discharged through an inductive circuit, 
such discharge will, under certain conditions of adjust- 
ment, be oscillatory in nature and of a period determined 
by the electrical constants of the circuit. The amplitude 
of the discharge current wave will be of successively de- 
creasing value, due to the damping of the circuit. If in- 
crements of energy are added to the circuit in synchron- 
ism with its natural oscillations it is possible to neutralize 
the damping of the circuit or prevent the diminution in 
amplitude of succeeding waves. This will produce an 
undamped train of oscillations ; that is, an alternating cur- 
rent of constant amplitude and a frequency depending 
me the electrical constants of the oscillatory circuit will 
ow. 
If the grid electrode be made increasingly negative, the 
plate electrode will become increasingly positive and con- 


versely, if the grid electrode be-made decreasingly nega- 
tive, the plate electrode will become decreasingly positive. 
In each instance the change in anode potential will be 
greater in amplitude than the change in the grid potential. 
Ralph Hartley makes use of this principle by connecting 
the grid and anode to the opposite terminals of a con- 
denser in an oscillatory circuit, so that any change in the 
charge on the condenser will be productive of a current 
flow in the vacuum tube repeater,.which will be of the 
proper direction to increase the amplitude of the current 
momentarily flowing in the oscillatory circuit, thus pre- 
venting the damping of the oscillations which would 
otherwise occur. 

A circuit arrangement for producing the result is shown 
in the accompanying drawing in which the condenser and 
inductances I and 2 comprise a circuit electrically tuned to 
give oscillations of the desired frequency. The grid is 
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connected to one terminal of the condenser through a 
polarizing battery 3, while the anode is connected to the 
opposite terminal of the condenser through the “B” bat- 
tery. The cathode is heated to incandescence by means of 
a battery and is connected to a point midway between the 
two terminals of the condenser. An inductance may, as 
shown, be associated with one of the inductances 1 and 2. 

To understand the operation of the circuit consider the 
condenser to be charged in such a way that the terminal 
4 is positive and the terminal 5 is negative, and that the 
filament battery is of such a value as to maintain the grid 
always negative with respect to the cathode. The presence 
of a positive charge, therefore, on terminal 4 will tend to 
decrease the normal negative charge of the grid which 
will have the effect of lessening the electrical obstruction 
which the grid charge offers to the thermionic stream 
flowing between cathode and anode. The reduction in 
this obstruction acts in effect like a lowering of the resist- 
ance of the path of the thermionic space current and de- 
creases the positive potential of the anode with respect to 
the cathode. This decrease in positive potential will be 
greater in magnitude than the change .in voltage on the 
grid which is due to the amplifying effect of the vacuum 
tube. Therefore, there will be an increase in the negative 
charge on the terminal 5 of the condenser, which will be 
in phase with the voltage of the oscillations in the oscilla- 
tory circuit.and this energy will be added to the energy 
of the latter. 
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Upon the reversal of current in the oscillatory circuit 
the opposite action takes place, namely, the terminal 4 
now being negative, the grid will become more negative, 
thereby raising the positive potential of the anode and 
adding to the energy of the current flowing from the ter- 
minal 5 to the terminal 4 through the inductances 1 and 2, 
thus oscillatory currents of a frequency which will be 
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Figure 1—Diagram of the C. W. transmitting system 

















dependent upon the constants of the condenser and the 
inductances will be set up in the circuit. Such oscilla- 
tions will be of constant amplitude, due to the increments 
of energy supplied by the vacuum tube and an undamped 
electro-motive force will be developed between terminals 
4 and 5 which may be employed for radio telegraphic or 
telephonic transmission. 


A Tube Transmitter Using Two Aerials 


ig IS a well known fact that if oscillations of a pre- 

determined phase are maintained in a number of 
transmitting aerials spaced apart at distances which are 
a considerable proportion of the wave length, very useful 
directional effects will be obtained. For instance, if oscil- 
lations of the same intensity and phase are maintained in 
two aerials spaced apart a half wave length, the system 
radiates powerfully in the direction at right angles to the 
line between the two aerials and not at all in the direction 
of this line. If, however, the oscillations maintained in 
the two aerials are of equal intensity and opposite in phase, 
then the radiation is most powerful in the direction of 
the line joining the aerials and zero in the direction 
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Figure 1—Circuit of the tube transmitter using two aerials 
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at right angles. If oscillations of equal intensity and hav- 
ing a phase difference of 90 degrees are maintained in 
two aerials spaced apart a quarter wave length, the radia- 
tion is a maximum in one direction of the line joining 
the two aerials and zero in the opposite direction. By 
combining a number of spaced aerials, which may be 
tither of the directional or non-directional type, and con- 
trolling the oscillations in them a variety of useful effects 
can be obtained. 

Oscillations conveyed to the spaced aerials by circuits 
comprised of parallel wires properly arranged can be sup- 
plied from a central oscillation generator, such as a single 


or multi-phase alternator, an arc or a thermionic oscilla- 
tion valve. Such a system, however, is liable to be in- 
efficient owing to the losses in the conveying circuits. 


Mr. C. S. Franklin, of London, provides each of the 
aerials of a system with an oscillation generator of the 
three-element thermionic type, power being supplied to 
each generator from some common source. The fre- 
quency of each generator is controlled from a central in- 
dependent generator, the oscillations of which are led 
to the grid circuits of all the generators coupled to the 
aerials so as to control the frequency and phase therein. 

This is illustrated in the accompanying drawing as 
applied to two aerials A’, A?, at any desired fraction of 
a wave length apart. 

The oscillations in the two aerials are generated by 
valves V*, V, respectively, the power being supplied by 
a dynamo and conveyed to each valve by wires P’, P*. 
This is, however, a matter of convenience since each valve 
may have its own independent source of power. 

CV is a control valve of relatively smaller power and 
situated at some convenient place, preferably equidistant 
from the two aerials. This control valve is arranged to 
generate oscillations of the desired frequency. 


A coil in the anode circuit of the control valve is 
coupled to coils N', N?*, connected through tuning con- 
densers F’, F?, to lines L?, L*?, which convey the oscilla- 
tions from the control valve to transformers, the sec- 
ondaries of which are connected to the grids of the valves 
V', V?, and control the frequency and phase of the oscilla- 
tions generated by them. 

The frequency is determined by the valve CV and the 
phases by the tuning of the circuits comprising the 
primaries of the transformers, the lines L', L*?, the con- 
densers F', F*, and the coils N*, N?, respectively. The 
phases may also be controlled by the tuning of the aerials 
A}, A?. 

It is necessary to arrange the twin leads of L* and L* 
so that the waves radiated by A‘ and A® affect them 
equally and produce no reaction effect on the valves V*, 
V? or CV. 
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Views of readers on subjects and specific problems they would like to 
| have discussed in this department will be appreciated by the Editor 











An Efficient Variometer for the Amateur 


[ VE built nearly everything known 

to the art of radio, but the thing 
that nearly stumped me was a vario- 
meter. 

You know just about how handy 
they are when you wish to try out 
that new circuit that 2 XYZ has been 
hearing Mars with. . . . Well, so did 
I, but when I started to make it! Oh 
boy!!! Of course, it’s a cinch, if 
you’re not fussy, to take two short 
lengths of mailing tube, but I’m not 
that kind of a “Ham.” I’ve built a 
variometer that would delight your 
heart if you owned it, so I say to you: 
“Go thou and do likewise!” for 
if you follow instructions closely, you 
will have a mighty handsome and ef- 
ficient instrument. 

The first requisite is the case. If 
you are handy with tools, build it by 
all means. If not, a cabinet-maker 
will charge you about $5 for the job. 
The inside dimensions are 7 inches by 
7 inches. The stock should be 4 inch 
mahogany and, strange as it may seem, 
is not much more expensive than sub- 
stitutes. The bottom of the case 
should extend about % inch on all 
sides and should be planed or rounded 
off. The front of the cabinet should 
be left open and rabbetted to receive 
the hard rubber face plate. The case 
should be finished as neatly as possible ; 
being first stained, then varnished and 
rubbed down several times with pumice 
stone and water, and finally with rot- 
ten stone and oil. Figure 1 gives a 
good idea of the completed cabinet. 

Variometer coils wound on sections 
of perfect spheres are much more ef- 
ficient than those wound on flat tubes. 
We cannot make a section of a sphere, 
hollow inside and with a thin wall al- 
lowing another sphere to rotate within 
it, without a lathe, but the Rand-Mc- 
Nally Co. manufacture a beautiful little 
globe which rotates on a wire base for 
Johnny in his study of “jography” 
and best of- all it sells for 50 cents. 
Purchase two of them; cut off the tops 
and bottoms at the third line of lati- 
tude north and south of the equator 
and, behold, you have two cores for 
the outside and inside coils. 

The inside. core, of course, must be 
smaller than the outside and this is 
accomplished by removing a. narrow 
strip, after which the ends may be 
overlapped and the core placed within 
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the outside coil. The core should now 
be spread open and the ends fastened 
together with adhesive paper tape. In 
winding the inner coil, the spool con- 
taining the wire is placed on an axle 
on which it may freely rotate; one 
end of the wire is secured at the out- 
side end of the core which is then 
rotated, causing an even winding. 
Wind very nearly to the “equator ;” 
fasten the wire and cut it. Then com- 
mence at the outer, opposite end and 
wind backwards, connecting the two 
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coils should be wound with equal 
quantities of No. 22 double silk 
covered wire and care should be taken 
to see that they are wound in the same 
direction. 

The next thing that requires atten- 
tion is the face plate, which should be 
of % inch, well polished, hard rubber. 
See figure 2 for dimensions. The hard 
rubber knob used for rotating the inner 
coil can be purchased from any radio 
supply house. A 3/16 inch brass rod 
about 8 inches long should be secured 
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figure 4 


Detailed and assembled views of the variometer for amateur use 


windings at the center. If any other 
method is attempted, it will be found 
that the wire cannot be held in posi- 
tion on the core. Before attempting 
the winding, a “rim” must be fastened 
to the outside edges of both coils to 
hold the wire in place; this may be 
built up of narrow strips of paper 
binding tape commonly used on bun- 
dles nowadays instead of twine. Both 
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and threaded throughout its entire 
length. “To this shaft the indicating 
dial and inner, rotating coil are 
fastened. The outer coil is secured 
to the face plate by a wooden bridge 
as shown in figure 3. 

The two coils should now be con- 
nected by flexible cord or Litzen- 
draht wire in such a manner that the 
winding continues throughout, in the 
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same direction, and care should be 
taken that the connection is suf- 
ficiently long to allow the inner coil 
to rotate 180 degrees without undue 
strain. A strip of spring brass can 
be fastened to the shaft by solder 
in such a manner as to insure the 






































N the design of radio transmitters 
great care is taken to have all com- 
ponent parts of a circuit act with maxi- 
mum efficiency towards the complete 
installation. It is the purpose of this 
article to explain mathematically the 
relations of inductance, capacitance 
and resistance to the frequency of os- 
cillation and logarithmic decrement in 
spark transmitters. 
In alternating current circuits, the 
inductive reactance 2rfL must equal 
1 
— to pro- 
2niC 
duce a resonant condition, i. e., a cir- 
cuit of unity power factor. Therefore 
the condition for resonance is: 


(1) 




















the capacitive reactance 








2rfL = 
2rfC 


L= inductance in henries. 
C=capacity in farads. 

f= frequency in cycles per second. 
The reactance of a circuit at any 
frequency is given by: 


1 
X = 2rfL —— 
2rfC 


X= total reactance of the circuit 
in ohms, 

It is evident from these formulas 
that an infinite number of values of L 
and C may be used to bring the cir- 
cuit to resonance with a given fre- 
quency. For a given frequency L 
times C is a constant. 

The total impedance offered to a 
current of given frequency by a cir- 
cuit is : 


(2) 










=VX*+R (3) 
pT impedance in ohms. 
X= total reactance in ohms. 
R= resistance in ohms. 

At resonance Z will equal R, but 
at any other frequency Z is greater 
than R. 

The true formula for frequency in 
radio circuits is : 















f=—\ ——— (4) 






R= resistance in ohms. 









permanency of the adjustment, or it 


may be fastened to a small block of 
wood screwed to the face plate and 
made to rest with sufficient tension on 
the shaft to accomplish this purpose. 

A lead should be brought out from 
the left hand side of the stationary 
coil and from the right hand side 
of the movable coil and securely 


Transmitters 
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R? 
In this formula if becomes 
4L? 
i 
equal to or greater than , the term 


within the radical becomes zero or a 
negative quantity and cannot be solved. 
It has been proven that if this should 
take place, the circuit is aperiodic. 
That is, the current does not change 
direction and simply dies away on one 
pulsation. This condition is seldom 
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soldered to two large, brass or nickel 
binding posts on the face plate. 

Some of the minor details in the 
construction of this instrument have 
been omitted, but the illustrations 
are so clear that no misunderstand- 
ing or confusion can arise if they 
are carefully examined. 


A Study of Electrical Resonance in Radio 


may also show the current value with 
a change in inductance or capacitance 
from the resonant condition. 

For example the curves in figure 1 
show the variation of current squared 
(in the wave meter) with change in 
the wave-meter capacitance for two 
resistances. 

The following tables prove that the 


larger the ratio —, the greater the re- 


actance at a given trequency of res- 
FREQUENCY R 


GREATER THan &, 
Figure 2 


Graphs showing variation of the resonance curve according to the resistance 


found in radio circuits with the ex- 
ception of the extreme case of impulse 
excitation which will be discussed 
later. 

The resistance in radio circuits is 
usually kept so low that for all practi- 
cal purposes, the formula: 

1 
{= (5) 
2rV LC 
may be used for a simple calculation of 
frequency. 

By the use of resonance curves, the 
damping and sharpness of the radiated 
wave can be determined. A resonance 
curve shows the value of current in a 
circuit when the frequency is varied 
either side of the resonance point. It 


onance, and therefore the sharper the 
resonance curve. See figure 2. 
L=65 milhenries. C=.0006 mfd. 





Inductive Capacitive Total Difference of 
with 














Fre- React- React- React- 
quency. ance. ance, ance. change of f. 
100000 3142 —3184 —42 42 
100700 3162 —3162 0 
L=.5 milhenries. C=.005 mfd. 
1 
f 2yfL xX Difference 
2iC 
100000 314.2 —318.4 —4.2 4.2 
100700 316.2 —316.2 0 
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In the same way, the change in im- 
pedance for a given frequency of 
resonance becomes smaller as the re- 
sistance increases. This statement is 
proven by the formula (3) and is cal- 
culated in the following tables. See 
figure 1. 
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L=5 milhenries. C=.0006 mfd. R=5 ohms. 








Difference in Z 

ft X (ohms) Z (ohms) __—iwwiith f. 
100000 42 42.3 37.3 
100700 0 5 

R=10 ohms. 

ft x Z Difference in Z. 
100000 42 43.2 33.2 
100700 0 10 








These statements may be summed up 
in the expression of the factor of se- 
lectivity or sharpness of resonance. 

2rfL 


R 
1 


In terms of L and R it is -and in 





where 





terms of C and R it is 
2rfCR 

L ard C are the values at resonance. 

The logarithmic decrement is de- 

fined as the Naperian logarithm of 

the ratio of two successive maxima in 

the same direction, such as the Na- 


_ perian logarithm of the ratio — in 


figure 4. As the logarithmic decre- 
ment increases the circuit becomes 
nearer the aperiodic state and the 
wave is not sharply defined. The 
law specifies that the decrement shall 


not exceed — per complete oscillation 
10 


except in case of distress where a 
broad interfering wave is desired. In 
commercial radio practice the decre- 
ment is ordinarily kept far below this 
value. 

The logarithmic decrement in terms 
of resistance and inductance is: 


aR 
(6) 
2rfL 
In terms of resistance and capacit- 
ance it is: 
8=2nfC «rR (7) 
In terms of resistance, inductance 
and capacitance it is: 


san = (8) 


Therefore the logarithmic decre- 
ment is w times the reciprocal of the 
sharpness of resonance. 

There are many so-called methods 
of measuring decrement which are 
materially measurements of resistance 
from which the decrement may be 
calculated from the formula (8). 

The method in practical use for the 
measurement of decrement is the re- 
actance-variation method where the 
current squared is reduced to half its 
value at resonance and the reactance 
necessary to cause this decrease is cal- 
culated. This method is simplified 
and used in the following : 


c= 








C, ee C, 
8 +38,= n (9) 
rT 
8, = decrement of circuit under meas- 
urement. 
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8, = decrement of decremeter. 

C,= capacity of decremeter under 
condenser at resonance. 

C, = capacity of decremeter condens- 
er below resonance where I? is 
one-half its value at resonance. 

This method is used in some direct 
reading decremeters. 

The resonance curve of a radio 
transmitter is not symmetrical so the 
results will be more accurate if a value 
of capacity is taken above resonance 
as well as below so that a mean value 
can be obtained as follows: 

C,—C, - 
— (10) 
C 2 

C, = capacity of decremeter con- 
denser above resonance where I? is 
one-half its value at resonance. 

Both of these methods may be used 
to calculate the decrement from the 
resonance curve, where the latter is 
made from varying the capacity of the 
wave-meter condenser. 

In the early days of radio teleg- 
raphy, the spark-gap was placed across 
the secondary of the transformer and 
in series with the antenna and ground. 
The transformer then charged the 
condenser, consisting of the distrib- 
uted and lumped capacities of the an- 
tenna system, and discharged through 
the gap, thus forming an oscillatory 
circuit of the gap, antenna and 
ground. This method of exciting the 
antenna system causes a wave of high 
decrement to be transmitted owing to 
the resistance of the spark-gap. 

Therefore the tuned closed circuit 
was adopted where the energy was 
transferred electro-magnetically by the 
oscillation transformer to the open an- 
tenna circuit. The decrement of the 
transmitted wave depended practical- 
ly upon the inductance, capacitance 
and resistance of the latter circuit. 
But here a new obstacle was encount- 
ered. There was a re-transference of 
energy from the open to the closed cir- 
cuit before the oscillations of the lat- 
ter had died away. Since the so- 
called closed circuit was electrically 
conducting, there was mutual induct- 
ance between the primary and second- 
ary of the oscillation transformer. 
Therefore the transmitted wave did 
not depend upon the self-inductance 
of the secondary and waves of two 
frequencies were transmitted. This 
method of forcing the oscillations in 
the antenna is being done away with 
at present. If, after the antenna cir- 
cuit is properly excited, the closed cir- 
cuit can be made non-conducting, there 
will be no magnetic connection and 
no re-transference of energy between 
primary and secondary and the open 
circuit will oscillate at its natural fre- 
quency with a decrement determined 
entirely by the constants of that cir- 
cuit. In order to accomplish this con- 
dition, the gap must be quickly de- 





8, +8, = 
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ionized, thus increasing its resistance 
after discharge and causing it to be- 
come non-conducting. Then the coup- 
ling may be greatly inereased and 
more energy transferred in fewer os- 
cillations. 

The gap may be de-ionized by cool- 
ing, but this method is not entirely 
satisfactory in the case of the plain 
spark-gap. So a series or quenched 
gap, which is made up of a series of 
metal plates insulated from each other 
and the spaces betwen the sparking 
surfaces kept air-tight, is used. Ovw- 
ing to the large cooling surface the 
gap does not become very hot, but 
usually a blower is used to further in- 
crease its efficiency. In actual prac- 
tice, the quenched-gap seldom be- 
comes too hot to touch. By the use 
of the quenched-gap, the coupling 
may be increased, the secondary volt- 
age of the transformer may be de- 
creased and a large condenser may be 
used. 

This system is called impulse exci- 
tation because the closed circuit is 
operative just long enough to transfer 
all possible energy to the antenna, 

In order to obtain proper quenching 
the decrement may be greatly in- 
creased, but the resistance of the 
closed circuit before discharge should 
not be materialy augmented. As 
proven above, the decrement increases 


as the square root of the ratio —, di- 
L 
rectly as 2rfC, or inversely as 2zfL. 
As the capacity is increased, the in- 
ductance must decrease for a given 
frequency and the field about the coup- 
ling coil may not be great enough for 
a proper transference of energy. 
Therefore the condenser should not 
be too large or the voltage too small 
as seen by the formula: 
2P 
is 





NE? 
C=capacity of secondary condenser 
in farads. 
P = power of transformer secondary 
in watts. 
N = condenser charges per second. 
E = effective voltage of transformer 
secondary. 

The extreme case of impulse excita- 
tion is where the closed circuit is not 
oscillatory and the current dies away 

R? 
That is —— is 
4L? 


on one alternation. 


slightly greater than as discussed 





above. This is accomplished by using 
a very large capacity across the trans 
former with a low secondary voltage. 
The gap is essentially of the quench 
type, but is finely adjustable in order 
to vary the resistance for best results. 
(Continued on page 26) 
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EXPERIMENTERS’ WORLD 


Making Dry Cell Batteries Pay for 


AM sure that a few lines of 
Hooverism in regards to the 
abuse and especially the disposition of 
so-called dead batteries, will prove 
of value to numerous readers of THE 
WrreLess AGE. 

Figure it out on your finger tips. 
You order four dry cells from your 
electrical shop at forty-five cents each, 
making the total cost exactly $1.80. 
Would you like to know how to re- 
claim from these batteries, after they 


figuret 


Themselves 


By Edward Thomas Jones, A.1. R.E. 


because the carbon or positive connec- 
tion has a return to the zinc through 
the dotted line conductor. Do not 
place the batteries close together if 
the covers have been removed. Keep 
the zincs apart by cardboard spacers. 


RECLAIMING Dry CELLS 


In the following itemized list is 
given the reclaimed articles or material 
from four dry cells and their estimated 
market value. 

















Figure 4a 





REMOVING THE CARBON 
As is shown in figure 3, cut a slit in 
the top of the zinc shell and slice it 
right down to the bottom. By taking 
hold of the battery shell with both 
hands it can be pried open and the 
carbon rod will fall out. 


REMOVING THE KNURLED THUMB 
NuTs AND SCREWS 


It is hardly necessary to mention 
anything about the removal of these 
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/igure 6 








figure 4b 
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are termed dead, the neat sum of 


$1.64? Of course you would. Well, 
then if you are interested follow me 
as I point out to you the numerous 
ways of saving on dead batteries. 

Experience proves that you can 
draw one ampere for thirty hours 
from four new dry cells. At this point 
it will be hardly possible to draw more 
than one-half ampere for a period 
longer than five hours. From this 
point the cells fall off rapidly into such 
ampere values that they are not suit- 
able for the operation of an ordinary 
buzzer. The best connection for the 
use of four batteries as quoted above 
is to arrange the batteries in series. 
See figure 1. 


Care OF Dry CELLS IN USE 

The batteries should be sealed in a 
dry wooden box so that they will not 
be effected by the weather or damp- 
ness. This will have a decided effect 
upon the life of the batteries. If it is 
not possible to put the batteries in such 
a container be careful to select a dry 
spot and a place where the rain will 
not seep in. If the batteries are per- 
mitted to stand in a wet place they 
will short circuit themselves when 
connected in series. The dotted line 


in figure 2 shows the path of the short 
circuit. 


Battery number 2 is shorted 


Figure 7 


Details of reclaiming dry cell batteries 


1% |b. sealing wax compound 
retails at .20c per Ib.,...... $0.10 
8 Knurled Brass thumb nuts at 
.008c each. 
4 8/32x% inch brass screws 
(off zincs) at .005c ........ 02 
4 Brass cups with 8/32 screws 
retail at 15c each for use in 
connection with wireless de- 
SF vcch beh e'ssdveses 60 
1 lb. zinc—converted into solder 
by dissolving same in muriat- 
ic or hydrochloric acid. About .10 
1 Variable resistance for the 
laboratory from carbons.... .75 


$1.64 


ee 


RECLAIMING THE SEALING INSULAT- 
ING COMPOUND 


Hold the battery with the top down 
and beat around the edges with a ham- 
mer. The sealing compound will fall 
out, leaving a cardboard washer cover- 
ing the active material. Out of four 
dry cells one half pound was recov- 
ered. This is similar to plumbers’ ce- 
ment, which retails at twenty cents a 
pound. This material will come in 


handy around the shop, especially 


when you desire to hermetically seal 
some electric windings in a small con- 
tainer. 








It is only necessary to remove 
them before releasing the sealing com- 


parts. 


pound. By taking hold of the 8/32 
post which forms the zinc connection 
with a pair of pliers, it can be twisted 
off from the zinc to which it is sol- 
dered—care being taken not to strip 
the threads. 


Brass Cups FOR WIRELESS DETECTORS 


After the carbon rods are removed 
cut them off as shown in figure 4a, 
permitting a small piece of the carbon 
rod to protrude above the edges of 
the brass cup. This makes a cup 
which can be employed in connection 
with mineral and electrolytic detectors. 
While you are cutting the carbon rod 
with a good sharp hack-saw you may 
as well cut the rod into pieces for the 
variable resistance unit. Cut the rod 
into 14 inch pieces as shown in figure 
4b. 


RESISTANCE UNIT 


Make a suitable stand for the pieces 
of carbon to fit in. The complete in- 
strument is clearly shown in figure 5. 
An 8/32 screw with hard rubber 
handle is brought to bear against the 
pieces of carbon and their resistances 
are changed by tightening or loosen- 
ing the screw. 
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MAKING SOLDER FROM ZINC SHELLS 

By dissolving the battery shells in 
either muriatic or hydrochloric acid 
about ten cents worth of pure solder 
can be obtained. 


POTENTIOMETER BATTERY 
When a battery is termed dead, the 
radio man can make use of it by con- 
necting it to his potentiometer which 
is employed in connection with crystal 
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detectors. The connection is given 
in figure 6. ._The potentiometer is of 
about 400 ohms. resistance and per- 
mits about 50 milliamperes to pass. 
Ustne Deap Dry CELL AS RESISTANCE 

By connecting a dead dry cell so 
that it is “bucking the line” we can 
make use of its internal resistance. 
(See figure 7.) This is accomplished 
by connecting the positive lead of the 
line to the carbon element. 
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Resonance in Radio Transmitters 
(Continued from page 24) 
The primary of the oscillation trans- 
former is a single turn, but the heavy 
current in the circuit sets up a strong 
enough field about the primary to ef- 
ficiently transfer the energy to the 
open circuit. The latter is then free 
to oscillate at its natural frequency 
and the decrement depends entirely 
upon the constants of this circuit. 


The Design and Construction of Audio 
Frequency Transformers 


‘THE high cost of multi-stage audio 

frequency amplifiers can be great- 

ly reduced by constructing the inter- 
valve type of transformers. 

The accompanying drawings show 
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By C. M. Minnis 
FIRST PRIZE, $10.00 
impedance from the local power com- 
pany or a dealer in second-hand elec- 
trical apparatus. Upon examination 


it was discovered that this coil was 
of the steel core type and was com- 


| 


quired. Apply a thin coat of shellac 
and assemble in the usual manner. 
When completed the winding space 
should be 1x % inch. Next proceed 
to construct a winding form as shown 
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Figure 2 
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Figure 4 


Constructional details and method of assembling the audio frequency transformer 


how an old Westinghouse motor im- 
pedance was converted into three 
serviceable audio frequency trans- 
formers at a cost of two dollars—the 
price of an old impedance from the 
local power company. 

The first step was to procure an 


posed of 132 laminations, .014 inches 
thick and shaped as shown in figure 
2. A slight modification secured by 
cutting off parts shown in the figure 
renders them suitable for laminations 
for amplifying transformers, 

For the core 38 laminations are re- 


in figure 3, 1/16 inch thick. Bakelite 
is employed for the ends while thick 
drawing paper should be used for the 
tube. 

For constructing the primary and 
secondary coils the winding of the 
impedance was employed, as it was 
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found to be No. 40 B. & S. enameled, 
which proved entirely satisfactory. By 
referring to the drawings it will be 
seen that the actual winding space is 
y, inch wide. Winding 180 turns per 
layers, 20 layers or 4200 turns com- 
pose the primary. Each -individual 
layer should be separated by oiled pa- 
per .006 thick and the entire primary 
separated from the secondary by a 
double thickness of empire cloth. The 
secondary is wound directly over the 
primary and in the same manner wind- 
ing the same number turns per layer, 


EXPERIMENTERS’ WORLD 


60 layers will be required or 12600 
turns. Flexible leads are now soldered 
to the primary and secondary wires. 

Next comes the process of impreg- 
nation to render the coil moisture-free 
and moisture-proof. This is accom- 
plished by first boiling the entire coil 
in a compound composed of 1 part 
beeswax to 3 parts paraffine, until the 
air bubbles cease to rise to the surface. 

The coil is then removed and baked 
for a period of four hours in an oven 
at a temperature of 180 degrees. 

The coil is then assembled with the 
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core which completes the transformer. 
No special mounting is necessary for 
the terminals other than small bind- 
ing posts arranged on the bakelite coil 
heads. 
NOTICE 

Mr. C. M. Minnis’ article on audio fre- 
quency transformers was the only one 
received for this prize contest, but since it is 
a good article and one which every amateur 
will read with interest. I feel that the contest 
was a big success. Now, Boys! There is no 
benefit derived from putting up simple prize 
article contests which have been written-to- 
death. What we all want is something new 
so get in on our Prize Contest.—Enpror. 


Electroplating for the Experimenter 


T slight expense and with but little 

effort the constructor or experi- 
menter can arrange a complete elec- 
troplating outfit that will enable him 
to plate the various pieces of appar- 
atus he constructs. This not only 
improves the appearance of the appar- 
atus, but adds to their value and oft- 
times improves their operation. With 
a little practice quite creditable work 
can be done that will easily pay one 
for the effort expended. The outfit 








lop View of plating tank 


twenty-four square inches of surface 
to be plated. 

Supports must be arranged across 
the top of the tank from which the 
anode and articles to be plated are 
hung. These take the form of three 
square brass rods separated by fiber 
or hard rubber strips as shown in the 
illustration. One-quarter inch brass is 
heavy enough for the purpose, bind- 
ing posts being soldered to the ends 
of the rods to facilitate the connecting 


current strength per square foot of 
plating surface and the density of the 
solutions required for the more com- 
mon metals. 


Amps 
per Volt- 
sq.ft. age 
Nickel 4 4 
Silver ' 2 2-4 
Copper (Cyanide) 6-8 4 17 to 18° B. 
Copper (Sulphate) 10-12 4 15to20°B. 


It will be seen that the voltage does 
not exceed four volts hence primary 


Density 


5to 8° B. 
14 to 20° B. 
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Side View of Plating Tank 


Top and side views of the assembied electroplating tank 


can be simple or elaborate as desired. 
Various processes are here described 
separately so one can select and con-~ 
struct an outfit that will meet his 
particular needs. 


PLATING TANK 

The size of the plating tank is de- 
termined by ones requirements, For 
small articles a wet battery jar will 
serve. Storage battery jars can be ob- 
tained in various sizes and one suitable 
for any size work can be purchased 
cheaply. It is preferable that the jar 
or tank be of glass; stoneware or por- 
celain can be used but the process can 
be watched more easily when a glass 
container is used. The size of the 
tank can be roughly approximated by 
allowing a gallon of solution for every 


of wires. The insulating strips keep 
the rods parallel and prevent them 
from slipping. This completes the 
plating tank. 


PLATING CURRENT 


The voltage between terminals and 
the amperage of the plating current 
will vary with the metal being de- 
posited, for no two metals deposit ex- 
actly alike. The current strength is 
the important factor for the quantity 
of metal that can be properly de- 
posited depends upon the amount of 
current that can flow through the plat- 
ing bath. Since the density of the 
plating solutions and the rate of metal 
deposit vary, the voltage required will 
depend upon these factors. The follow- 
ing table gives the usual voltage, 


or storage batteries can be used for 
plating work. Where the amount of 
work being done is small bichromate 
cells are entirely practical. For larger 
work a storage battery is preferable. 

Where D. C. lighting mains are 
available the current can be passed 
through a lamp bank of a suitable size 
to reduce it to a strength low enough 
for plating purposes. A low voltage 
generator is the best source of plating 
current and becomes a necessity when 
large quantities of work are being 
done. The average experimenter can 
usually do all his work with a few bat- 
teries and with this in mind the de- 
scription of a simple bichromate cell 
will not be out of place. 

A bichromate cell can be made from 
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an ordinary sal-ammoniac battery in 
the following manner. Amalgamate 
the zinc rod by cleansing it with dilute 
sulphuric acid and then rub mercury 
over the surface of the zinc. This will 
result in a shiny surface. The solu- 
tion for the battery consists of the fol- 
lowing : 

i ga amie i 13 parts 

Sulphuric Acid ........ - By 

Bichromate of Potash.. 2 


The acid is first poured into the 
water and when thoroughly stirred 
the bichromate is added. This solu- 
tion after cooling is poured into the 
jars and the battery assembled. This 
battery will give two volts per cell, 
two cells being sufficient for most 
work. The zincs must be removed 
from the solution and washed off with 
water after using. 

A four or six-volt storage battery 
can be used for plating purposes with 
excellent results and wherever attain- 
able is to be preferred. 

The wires connecting the battery to 
the plating tank should be of large 
cross section to reduce the resistance 
as much, as‘ possible. Two or three 
lengths of flexible lamp cord connected 
in parallel is perhaps the best arrange- 
ment. Connections should be well 
made and all bare metal parts kept 
clean to assure best results. 


sé 


PREPARATION OF THE WorK 


Before an article can be plated it 
must be perfectly clean and smooth. 
All traces of grease and dirt must be 
removed or the plating will not ad- 
here and where a high polish is de- 
sired the surface must be highly pol- 
ished first, for plating reveals rather 
than covers any blemishes. This is an 
important point and should not be 
overlooked if satisfactory work is to 
be accomplished. 

Before a casting can be plated it 
must be pickled to remove all traces 
of sand and scale. When the article 
is of steel or iron it is first pickled in 
a sulphuric acid bath containing! one 
part of acid to four of water. The 
solution is placed in an earthenware or 
glass jar and the article hung from the 
edge with a wire. The work is left 
in this pickle till the scale can be 
brushed off readily with a stiff wire 
brush, it usually requires a half hour 
or more for this. Do not leave it in 
too long or the surface will become 
porous. When all the scale is removed 
the article is ready for polishing. 

Castings of copper, brass or bronze 
are pickled in a bath consisting of 15 
parts of water to one of muriatic acid. 
After the scale is brushed off the cast- 
ing is dipped in a solution of fifty parts 
of sulphuric acid to one hundred parts 
of nitric acid. The article is left in 
the dip for a few seconds and when 
bright, washed off in hot water. It is 
then ready to be polished. 
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When the part to be plated is ma- 
chined the pickling process is not nec- 
essary, but when it is of copper or 
brass it should be dipped in the acid 
bath mentioned above to remove all 
scale. Zinc can be cleaned in a 10 per 
cent solution of sulphuric acid in 
water. Silver in a 10 per cent solution 
of nitric acid in water. For tin, lead 
and pewter a strong solution of caustic 
soda is used. 

Those possessing a speed lathe will 
have no difficulty in polishing the work, 
but hand polishing is very satisfactory. 
The work is first gone over with 
pumice stone dipped in water till all 
scratches are removed and a uniform 
surface is obtained. Rinse and dry the 
work and go over it with fine emery 
cloth till the pumice stone scratches 
are removed. Remove all traces of 
the emery with water and then go over 
the article again with rotten stone to 
remove all scratches left by the emery. 
When the surface is quite smooth the 
final polish can be given with a piece 
of buff leather smeared with fine cut 
crocus or tripoli. 

The above process will give a good 
polish but the article must be cleansed 
of all grease before it can be plated. 
The grease is removed by hanging the 
article in a boiling solution of caustic 
potash made by dissolving one pound 
of potash in one gallon of water. 
When the work has been in this solu- 
tion 10 minutes rinse it in clear water 
and scour with whiting and a stiff 
bristle brush, rinsing again in water 
to remove the whiting, note if the 
water runs smoothly over the whole 
surface of the work. This indicates 
that all grease has been removed. 

Should the article be iron or steel 
dip it for a moment in a bath consist- 
ing of one part of muriatic acid to 
eight parts of water, rinse in clean 
water to remove all traces of acid and 
transfer at once to the plating bath. 
When the work is of any other metal 
it is dipped in a solution of one-half 
pound chemically pure cyanide of 
potash to a gallon of water, used cold. 
The article is then rinsed and trans- 
ferred to the plating bath. 


PLATING PRELIMINARIES 


Copper, nickel and silver plating are 
the most used finishes for amateur 
work so they will be considered in de- 
tail. Gold plating hardly comes, with- 
in the scope of this treatise. Anodes 
for the plating tank are made of the 
same metal that is being deposited and 
can be purchased from dealers in plat- 
ing supplies. They come in various 
sizes already fitted with hooks for 
hanging on the anode rods. The area 
of the anodes should be equal to that 
of the surface being plated. The 
anodes being hung on the outside rods 
with the article to be plated hung from 
the center rod by means of copper wire 
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bent into the form of S hooks. The 
distance between the anodes and work 
should be at least three inches so that 
the deposit will be even over the en. 
tire surface. When too close the de. 
posit has a tendency to be thicker at 
the points nearest the anodes. 

To properly make up plating solu. 
tions a book of litmus paper and q 
hydrometer having a Beaumé scale are 
necessary. The litmus paper is used 
to test the solutions, a strip of it will 
turn red if dipped in an acid solution 
and blue if in an alkaline one. The 
hydrometer is used to test the density 
of the solutions, the proper density for 
each solution being previously given, 


CopPeR PLATING 

For plating with copper there are 
two solutions in common use, the 
cyanide and the sulphate. It should 
be noted that the cyanide solution must 
be used with iron or steel, either solu- 
tion may be used with other metals. 

The cyanide solution is prepared in 
the following manner. 

Weight for each gallon of water: 

Copper Carbonate 5 ozs. 

Potassium Carbonate ... 2 “ 

Potassium Cyanide C.P...10 
Dissolve the cyanide in a portion of 
the water, stir in the copper carbonate 
which is also dissolved in part of the 
water then add the Potassium Carbon- 
ate also previously dissolved. The 
rest of the water is then added and 
the solution stirred till all the salts are 
thoroughly dissolved. This solution 
should have a density of 5° to 8 
Beaumé, if greater add water, if below 
add salts in the proportion above men- 
tioned till it is of the proper density. 

The sulphate solution is somewhat 
cheaper and is made by dissolving 
twelve ounces of copper sulphate in 
a gallon of water and adding a little 
sulphuric acid. Too much acid will 
give streaky plating and a little am- 
monia should be added to neutralize 
a portion of the acid, but not enough 
to give an alkaline reaction with 
litmus paper. The solution should test 
between 17° and 18° Beaumé, adding 
sulphate or water if necessary to get 
the proper density. When correct it 
can be tested on a small piece of metal. 
a good deposit resulting with the evo- 
lution of some gas. 


Brass PLATING 

Brass plating is closely allied to cop- 
per, brass being an alloy of copper and 
zinc. The solution is the regular cop- 
per cyanide solution with the addition 
of five ounces of carbonate of zinc to 
each gallon of solution. Brass anodes 
must be used with this solution. A 
little carbonate of ammonia added to 
the solution will give a lighter color 
and more carbonate of copper a dark- 
er color. The color can be determined 
by means of the article being plated, al- 
tering the solution till the proper color 
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is obtained. Varying the current will 
also alter the color, a stronger current 
depositing more zine giving a lighter 
color. 

NICKEL PLATING 


There is but one satisfactory nickel 
plating solution. It is made by dis- 
solving 15 ounces of sulphate of nickel 
and ammonia, in a clean jar contain- 
ing a gallon of water. Specify the 
double salt of nickel when purchasing. 
When thoroughly dissolved and cool 
the solution should test between 5° and 
g Beaumé on the hydrometer and 
should be slightly acid. If it turns the 
litmus paper blue indicating an alkali 
add just sufficient acid to tinge the 
paper red, if too acid, add a little am- 
monia. 

On immersing the article in the 
nickel bath with the current turned 
on, a thin white coat of nickel should 
be deposited within three or four min- 
utes with bubbles rising slowly from 
the work. A thick white deposit that 
turns grey or black and excessive gas 
indicates too strong a current burning 
the work. The current may be de- 
creased by reducing the voltage or 
adding more work to the tank. Should 
no deposit occur within three minutes 
and the work turn black the current is 
too weak, the voltage must be raised 
or some work removed from the tank. 

A good deposit should be obtained 
in twenty minutes on brass. When 
iron is to be nickeled it should first 
be copper plated in a cyanide bath for 
about five minutes and after rinsing 
put into the nickel bath. The softer 
metals such as lead and pewter should 
be first copper plated to form a good 
base for the nickel. It is advisable to 
plate the soft metal rather heavy with 
copper and then polish them before 
nickeling. 

SILVER PLATING 


For plating with silver the chloride 
solution is usually employed and gives 
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good results. For each gallon of 
water the following are required: 

Silver Chloride . 2 Oz. 

Potassium Cyanide C.P...12 Oz. 
The chloride is rubbed up into a paste 
with a little water and after dissolv- 
ing the cyanide in the rest of the water 
stir in the paste till it is thoroughly 
dissolved. It is advisable to filter this 
bath before using and to keep it away 
from bright light since light decom- 
poses the silver salts. The solution 
should test between 15° and 18° 
Beaumé on the hydrometer, adding 
salts or water to get proper density. 

Silver plating requires some judg- 
ment on the part of the operator to 
get satisfactory results and a little ex- 
perimenting may be necessary before 
one becomes perfect. The appearance 
of the work is the best way to judge 
the solution. Should the work become 
coated with a dark slimy deposit, 
bluish in color rather than a dull white 
there is not sufficient cyanide. On the 
other hand an excess of cyanide will 
give the work a frosty white color. 
When the solution is correct the work 
will be dull white or grey. The best 
method of regulating the solution is 
to have on hand solutions of cyanide 
and of silver chloride of a density of 
about 15° Beaumé. Thus an excess 
of either can be readily compensated 
for without altering the density of the 
plating solution. An excess of cyanide 
can be counterbalanced by reducing 
the current through the bath. 

Silver deposits best on copper or 
nickel and the best results are obtained 
by first plating the article with one of 
these metals. 

STRIPPING 

At times it is necessary to strip old 
plating, it is necessary to remove all 
traces of old plating and refinish the 
article as if it had never been plated 
when good results are desired. 

To strip nickel plate attach the ar- 
ticle to a length of heavy wire and 
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dip it in a solution consisting of the 
following : 

Sulphuric Acid 

Nitric Acid 

ww Soo ee 1 
The article is kept in motion in the 
solution and as soon as the plating is 
removed it is rinsed off in clear water. 
If some of the plate still adheres dry 
the article before it is replaced in the 
stripping bath. 

For stripping silver plate a mixture 
of one part of Nitric Acid to ten parts 
of Sulphuric Acid is employed, the 
process being as above described. 

FINISHING 

After the plating is complete slight- 
ly swish the article in the solution and 
rinse off in hot water and place it in 
sawdust. The sawdust should be of 
some hard wood and kept warm if 
possible to drive out moisture. Brush 
the sawdust off and buff the article. 
If a buffing wheel is not available take 
a canvas bag and place the articles in 
it with good, dry, boxwood sawdust. 
Attach one end of the bag to a solid 
support and shake the bag vigorously. 
This will give a good polish, the finish- 
ing touches being given with a reliable 
metal polish or with a chamois and 
rouge. 

The above instructions are suffi- 
cient to enable anyone to do good plat- 
ing, but a few hints to protect the ex- 
perimenter will not be out of place. 

Potassium cyanide is a deadly poison 
and should be handled with care. The 
various dips are poisonous and cor- 
rosive. They should be handled care- 
fully, and kept closely covered when 
not in use. Mix plating solutions hot 
because the salts dissolve more read- 
ily in hot water. The temperature of 
plating solutions should never drop be- 
low 60° F. Always dissolve any salts 
before adding them to the bath. Use 
only chemically pure salts and dis- 
tilled or rain water for mixing solu- 
tions. 


Wireless “Earths” on Aircraft — 


N board ship and on the wireless 

land station good earthing ar- 
tangements are essential for the effi- 
ciency of the wireless set. The same 
statement applies to aircraft. 
_ The flying machine has a very lim- 
ited space for earthing, or balance ca- 
pacity, as it is sometimes called, and 
as the capacity of a system depends 
largely upon its geometrical dimen- 
sions, it can well be imagined that the 
arcraft radio engineer had a great 
many difficulties to overcome. Be- 
sides the lack of space, another and 
more important disadvantage cropped 
Up, this time from the point of view of 
the flying man, and that was the risk 


By Lieut. H. Daly, D. S. M. 


of fire likely to occur through the wire- 
less earth, or ground connection. 
Many cases of fire on aircraft have 
been caused by the bad earthing ar- 
rangements of the wireless set, for 
should there be any sparking between 
the earth wire or wires and the ma- 
chine, any gasoline vapor which might 
escape in the vicinity would imme- 
diately ignite. This is especially so 
in the case of the flying boat, where the 
gas tanks are carried in the body. 
Should the mechanic when filling the 
tanks allow them to overflow, as often 
happens, the gasoline runs to the bot- 
tom of the boat, and as there is no 
means of egress the fuel stays there, 


emitting vapor. Perhaps more con- 
flagrations have been caused through 
this happening than in any other way. 

Airships, however, have an added 
danger to guard against. Besides the 
gasoline vapor there is the hydrogen 
gas used, which is highly inflammable. 
With aeroplanes and seaplanes the 
chance of fire is only likely when there 
is a defective fuel pipe or tank. 

In the early days of the war, and 
before that period, when wireless was 
in its infancy, mechanics when fitting 
the machine took a lead from the earth 
terminals on the set to some convenient 
part of the engine, taking care to make 
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a good electrical connection. This ar- 
rangement. worked very satisfactorily 
with small induction coil sets of which 
the British Sterling transmitter is a 
notable example ; but when larger 
power rotary disc sets were introduced 
on seaplanes the “engine earth,” as it 
was called, was found to be inadequate 
as well as dangerous, two or three 
cases of fire occurring on 150 H.P. 
Short seaplanes. 

The trouble was overcome in the 
following manner: Two lengths of 
insulated 6/11 wire were run out 
through the two lower wings, passing 
through a small piece of ebonite tube 
fitted in each rib of the two lower 
wings, thus further insulating the wire 
from the wing itself. An insulated lead 
was then taken from these wing wires 
to a terminal fitted just under the ob- 
server’s seat, and this terminal was 
connected with the wireless set by 
means of a much heavier insulated 
cable. It can be seen, therefore, that 
this earthing was entirely insulated 
from any part of the machine. This 
scheme was extensively used with the 
Rouzet, a small rotary disc set driven 
off the main shaft of the engine and 
the type 53a, a % kw. Marconi rotary 
disc set. Both of these sets were ca- 
pable of a range of 90 miles or more 
when used in conjunction with this 
type of earth. 

With the introduction of wireless 
telephony on aircraft this type of 
earth was found to be insufficient, 
especially for transmitting, so a new 
specification was brought out. 

It was decided that if all the metal 
parts of the machine were electrically 
connected together the conducting sur- 
faces would be greatly increased and 
consequently the electrical capacity of 
the wireless set would be increased. 
The aeroplane engine was the first item 
to be dealt with. All water, oil, and 
fuel pipes which were connected by 


India rubber joints or other insulating 
material were electrically connected by 
a flexible lead; thus none of the en- 
gine parts were insulated one from the 
other. By doing this, it was found that 
very little sparking took place any- 
where on the engine, so the danger of 
fire was also minimized. In addition, 
a strip of brass 4% of an inch wide and 
1/32 of an inch thick was run from the 
port and starboard sides of the engine 
along the outer surface of the longe- 
rons (i.e. the main longitudinal wood- 
en members of the aeroplane body). 
When these strips passed any metal 
parts of the aeroplane, such as petrol 
tanks, gun mountings, metal cowling, 
fuselage (body) clips, etc., a good 
flexible lead connection was made, and 
when the brass strip passed the wire- 
less compartment a lead was taken 
from both of the top longeron strips 
to the earth terminal of the wireless 
set. In a flying boat the brass strip 
passes along the inside of the hull in a 
position similar to the strip on the top 
longerons of seaplanes and airplanes. 
Now for the wings of the airplanes. 
Four feed wires were run from the 
body end of the wings to the wing tips, 
and all metal parts were electrically 
connected to these four wires, such as 
cross bracing wires, metal spar fittings, 
etc. The controlling wires which are 
used by the pilot for turning or bank- 
ing the plane were not connected, how- 
ever. 


It will be. seen from the above de- 
scription that all metal parts of the 
machine were connected. Therefore 
the maximum capacity is obtained. 
When this earth system has been com- 
pleted it is tested for continuity and 
low resistance of all metal parts of the 
machine by a 2-volt lamp and battery. 
The introduction of an all metal aero- 
plane by the Germans (the 200 horse 
power Junker machine) has greatly 
increased the capacity for earthing. 


In fact, when the Telefunken system 
was installed, the range of the set was 
increased 20 per cent over what it had 
been when installed in the wooden ma- 
chines, and the Huth transmitter was 
found to go one better than that, hav- 
ing its range increased 22 per cent, 


As all metal aeroplanes are bullet 
proof, fireproof, and are not so liable 
to distortion under bad weather con- 
ditions, it is possible that the metal 
plane will play a big part in the future 
of aviation. If this is so, aircraft 
wireless efficiency is likely to greatly 
increase through the “earthing” alone. 





Tapped Inductances 


FEW experimenters who practice all 

the proper methods ot hoarding 
energy by soldering all the connec- 
tions, running leads at right angles, 
carefully insulating the aerial leads, 
etc., will give a thought to the design 
and computation of their inductance 
coils. It is well known that a circuit 
embodying one or several vacuum 
tubes will function at highest efficiency 
if inductance predominates in_ the 
tuner. In a regenerative or other os- 
cillating circuit the movement of the 
switch-lever over the points produces 
noise in the phones which is extreme- 
ly disagreeable, and this has led to the 
practice of doing all the fine tuning 
by condensers, and tapping the 1- 
ductances to a very few points, if 
tapped at all. 


There are four means of tapping an 
inductance: (1) the old and time- 
honored method of dividing the coil 
so that each tap would encompass the 
same number of turns; (2) dividing 
it so that an equal inductance will be 
covered by each tap; (3) dividing the 
turns so that each section will cover 
an equal range of wavelength—a 
shown by Mr. Batcher in the May, 
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1919, issue of WuirELEss AGE—and 
(4) the means shown in this paper, 
that of tapping so that every wave 
throughout the entire range of the coil 
may be covered with the smallest pos- 
sible capacity in the shunt condenser. 
It is very evident from the discussion 
in the first paragraph that such a 
method will make for higher efficiency, 
for if the inductance is tapped so that 
an often-used wave (such as 600 
meters) can only be tuned in by using 
75° or 90° of condenser, signals will 
be weaker than if 600 meters can be 
tuned in by using 15° or 20°. 


Therefore the problem resolves it- 
self into tapping the coil so that every 
wavelength may be handled with the 
smallest possible capacity of condens- 
er. We must decide first, the wave- 
length range desired, the number of 
taps, and the inductance to be covered 
by the first tap. We will see later 
why this is necessary. As an example, 
let us say that the coil we wish to de- 
sign shall tune to 4,000 meters with 
001 mfd. in shunt. This will require 
a total inductance of 4.5 millihenries 
and since we wish to tune to 200 
meters with the first tap, we must 
choose an inductance for this tap 
which will enable us to do so efficient- 
ly. De Forest and others have chosen 
4 millihenry for the value of in- 
ductance which will tune to this wave. 
and it will probably be wise to follow 
this example. 


From these assumptions, we may 
proceed to the formula used for the 
Purpose of finding that value by which 
tach inductance is to be multiplied in 
order to find the succeeding induct- 
ance. Locating inductance values by 
this method will give us (as can be 
proved, although the proof is not with- 
in the scope of this paper) every 
Wave-length with a maximum induct- 
ance and a minimum capacity. 
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The formula reads: 
t-? Lis 
\ ven 

:: 


1 





x= 
Where 


X —the value as explained above. 

t —the number of taps. 

L,—the total inductance of the coil. 

L,—the inductance of the first tap. 

For example, if we have the coil sug- 
gested, with a total inductance of 4.5 
millihenries, seven taps, and a first 
inductance (L,) of .04 millihenries, 
the formula reads: 

7-1 /4.5 


04 
6 /112.5=2.197 or 
= W approximately 2.2 
Multiplying the first inductance by 
this value, 


- 


.04 * 2.2= .09 millihenries 
09 * 2.2= .19 millihenries 
19 2.2 = .42 millihenries 
42 * 2.2 = .93 millihenries 
.93 & 2.2 = 2.0 millihenries 


2.0 * 2.2=4.5 millihenries 


the inductance of the last tap, or total 
inductance of the coil. 

The range of wave-length for each 
of these values, using a condenser of 
only .0004 mfd. (or using only .4 of 
the total value available in the average 
variable), follows: 


Capacity .0001 Capacity .0004 


004 M.H. 120Meters 238 Meters 
09 * 168 “ 300 41* 
AP” Saas S00). 
a1." sap.“ ye 
ban — 1140 “* 
a: yee 850 “ 1700 
ea 1925°°**# 2650 


In the above example, every wave 
from 120 meters to 1500 meters can be 


covered using a capacity of not over 





There Were Twenty-six Organizations Represented at the Pacific Coast Radio Convention, Some of Which Can Be Noted in This View of the Delegates 





00022 mid. All waves from 1500 
meters to 4000 meters can be tuned 
by the condenser alone, using the 
seventh tap. 

The computations involved in this 
formula are not difficult, the only te- 
dious part of the entire process of de- 
signing the coil being the figuring of 
the number of turns required for each 
inductance value, but if the experi- 
menter is familiar with logarithms he 
will find this work considerably simpli- 
fied. The results obtained with coils 
which have been scientifically designed 
will considerably repay the effort in- 
volved in the calculations. The pri- 
mary coil may be designed in the same 
manner, if the experimenter remem- 
bers that he must figure the total ef- 
fective capacity in shunt with the coil. 
Since the antenna will have some ca- 
pacity, the inductance of the primary 
coil for,a given wavelength will be 
somewhat less than that required.for 
the secondary coil. 


Wireless Phone for Autos 

ILBUR R. CRAMER and Fred 

W. Swain, of Omaha, Neb., 
have a workable radiophone installed 
in their automobile. 





Wilbur R. Cramer and His Radiophone Set 


The installation made by this pair 
of amateur radio men is shown in the 
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of earnest and intelligent students now in attendance? 
DO YOU KNOW that we have given instruction at this date to over 4,000 different 
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DO RADIO INSTITUTE has THOUSANDS of 
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YOU KNOW that we have ALWAYS placed EVERY graduate in a good position, 

kept Ve employed and can GUARANTEE these positions? 

DO YOU KNOW that our graduates may be found all over the world as Chief Radio 
officers, Seoeioen Radio Inspectors, Engineers, Superintendents, etc? 

DO YOU KNOW that we are the ONLY school in New England giving instruction 
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F. D. PITTS, Director 
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GRID CONDENSERS 
Ingenious invention makes it 
construct capacities of very small values 
in very small compartments. Hermetically 
sealed and free from dampness and change 
of atmosphere, 

Price postpaid in U. 8. 50c 
Money refunded if not satisfactory 

CRESCENT CITY RADIO CO., P. 0. Box 1104 New Orleans, Le 
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SPECIAL 15-DAY OFFER 


1920 YEAR BOOK of Wireless Telegraphy 
and Telephony and a Year’s Subscription to 
THE WIRELESS AGE. 


Total 
Special 15-day price 

Postage outside U. S. 50c Extra 
WIRELESS PRESS, Inc., 326 Bway, N. Y. C. 
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A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. Minimum space 8 lines. Payable in advance. 








TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest gcpesli sravieeee 46 years. 


All ex low—can ea e@ part. Catalog 
—_ DODG DGE’S INSTITUTE. 3 St., Valparaiso. 
ana. 


PANELS—Micarta Bakelite %” 
enough for small Fee ant Bakelite 
1%c square inch, 3 dad %” proportionate 
prices, Variables for jahebs 21 plate $4.50, 
plate $5.25. Front or back mount rheostats 
$1.25. Magnet wire (enamel, cotton, silk). 
Uneeda wireless rts catalog (stamp please). 
Nevotey Radio Sth Ave., Charlotte, N.C. 


thick _ stiff 
%” thick 





6,000 miles on a single bulb. 


176 to 20,000 meters. Simple diagram of a 
complete short and long wave receiver, both 
arc and spark, with which we read Honolulu 
6,000 miles, Germany 4,000 miles, San a. 
Calit., British Stations, and practically all the 
high powered foreign and domestic stations. 

Amateur and spark stations scart her with 
telephone and music come in goo 

Diagram and complete instructions mailed for 
50 cents in coin or stamps. Virginia Novelty Co., 
Mart Va. 


DID YOU SEE PAGE 21 ad JANUARY 
WIRELESS AGE 

I built two cabinets Sentsidiaig this improved 
and very efficient circuit. Made them of oak 
and used Bakelite Panels and Knobs. All “wir- 
ing” done with copper tubing. You may have 
one of these cabinets for $100, and I'll include 
3 tubes and my absolute guarantee. G, % 
Garrison -(I, R. E.), E. Orange, N. J. 





THE MEASURE OF POPULARITY 


In almost every re-order we receive there is a 
word of thanks for our prompt deliveries, and 
it is largely to this that we attribute our pop- 
ularity. Your orders for BAKELITE, Marko 
Batteries, Parkin and G, A. Condensers shipped 
on next mail, GUARANTEED. Circulars for 
stamp. A. K. LAING, Radio Supplies, Pelham 
Manor, N. Y. 


AUTO MOTORS SUPPLIES: Buick, Michigan, 
Stoddard-Dayton, E. M. F., Cadillac, Overland, 
Continental and Buda Motors. ll types $50 each 
and up. Special High Tension Magnetos 2 and 4 
Cylinder, $9.50 each. Bilectric and Gas Head 
Lamps, Coils, Carburetors, Aig Compressors, Gen- 
erators, Starters, etc. Write for Catalog. Address, 
Motor Sales Dept. 8, West End, Pittsburgh, Pa. 
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accompanying photographs. Tests of. 
the telephone and telegraph instry. 
ments which they have attached to 
their automobile have proved siutccess. 
ful, according to the experimenters, 
who joined the amateur rank four 
years ago while they were attcnding 
the Omaha High School of Commerce, 
Following completion of their courses 
there, both young men have continued 
their intensive study, Cramer being 


Wilbur R. Cramer on the left; Fred W. Swain 
on the right: two amateurs who installed a 
tradiophone set in an auto 
credited with the invention of a stand- 
ard recording dial with which, during 
the war, all United States navy wire- 
less sets were equipped. One of these 
dials was used by the crew of the 

NC-4. 

While experimenting with their 
wireless telephone apparatus for auto- 
mobiles, these experimenters have 





View of automobile with radiophone installed 
and showing method of rigging the aerial 
been testing out a device to control 
the operation of any standard make 
automobile by wireless. Another chan- 
nel for their wireless efforts will be 
the conveying of orchestra music from 
one Omaha motion picture theatre fo 
another and the transmitting of 4 
speech by a nationally known suffrage 
worker while in Chicago to one 0 

these theatres in Omaha. 
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Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 

THE SIGN OF SERVICE 
AND PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 


Amplifying Transformers 


No. A-2 Acme mounted.............+-. $7.00 
No. A-2 Acme semi-mounted........... 5.00 
No, A-2 Acme unmounted.............. 4.50 
No. 166A General Radio mounted....... 7.00 
No, 166A General Radio semi-mounted.. 5.25 
No. 166A General Radio unmounted.... 4,50 
No, Z-73 Clapp Eastham mounted...... 6.50 
No. Z-73A Clapp Eastham unmounted... 4.00 
No, 226-W Federal .........sseseeeeees 7.50 


F. D. Pitts Co., Boston, Mass. 
De Forest Unit Panel Units 


No. US-100 Pri. Condenser switch....... $2.50 
No. a ase Anti- yg 4 switch........ 4.40 
No. U-200 “A” Bat itch. & Tel. Jack. 3,25 


No. as 7-408 “A af Bat. Switeh & Tel. Bind- 
ze. Ub-i00" , = 





Y. D. Pitts Co., Boston, Mass. 


“B” Batteries 
No, 766 Everready 22.5V large.. 






able 
No. P-3 Everready flashlight batteries 
set of ten 45 


F. D. Pitts Co., Boston, Mass. 


Colls (De Forest Duo-lateral) 





F. D. Pitte Co., Boston, Mass. 


Coils Mountings (De Forest) 
No. LC-100 with gears unmounted.....$10.00 
No. A 194 with gears mounted with 
No, Le-201' with base and Pri. switch.. 
No. ULC-200 Single coil mounting..... 


No. ULC-300 Double coil mounting.. 4.80 
No. ULC-400 Triple coil mounting..... 5.60 
No. ULC-100 Same as LC-100 but on 

QUE anc owe ed bev vic ccs eerebics ° 10.75 


F. D. Pitts Co., Boston, Mass. 


IMPORTANT! 





Variable Air Condensers 


No. 1 Chelsea .0012 MF, mounted....... $5.00 
No, 2 Chelsea .0006 MF. mounted....... 4.50 
No. 3 Chelsea .0012 MF. unmounted..... 4.50 


No. 4 Chelsea .0006 MF, unmounted..... 4.00 
No. Y- a Clapp-Eastham .0006 MF — 
ance ee oe Te 
No, Y- 00K app- -Bastham .001 MF... 9.50 
No. Y-800B Clapp-Eastham .0015 MF...11.50 


F, D. Pitts Co., Boston, Mass. 


Loose Couplers 
No. A.-1 Arnold 3500 Meters.......... $22.00 
No. Y-673 eee 2600 Meters. 14.00 
No, 344 Murdock 1500 Meters.......... 9.00 


F. D. Pitts Co., Beston, Mass. 
Antenna Wire 
No. F-1 § strand No. 22 tinned eet 4 


r 
1000 tt. oF ‘over ‘per 4. Pee 
No. No. wirveey pateinpad copper per e 


tt. 
500 ft. or over per Beiccesesccoves 
F. D. Pitts Co., Boston, Mass. 


No. a -37 at No? 


Insulators 
No. O-2 4” strain type...... Debs ct eles $0.50 
No, O-3 10%” strain type..............- 1.00 
No. O-4 16” strain type............-.-- 1.50 


F. D. Pitts Co., Boston, Mass. 


Ground Equipment 
No. G-100 100 Amp. 600V. ground switch.$4.50 


No. G-2 Weather-proof No. 4 ground 
WIRD BH. cccwccccdcccvcesccsscncr ses 0.10 

No. G-3 Heavy “porcelain cleats with 
screws for wire, complete.......... 0.12 

F. D. Pitts Co., Boston, Mass. 
Rheostats 

No. R-2 Remler back mounting........ $1.75 

No. R-3 Paragon back mounting....... 1.75 

No. R-4 General Radio back mounting 2.50 


F. D. Pitts Co., Boston, Mass. 


Jacks 


No. 1423-W Federal N. P. 2 circuit....$1.00 
No. 1422-W Federal N. P. closed circuit 0.85 
No, 1421-W_Federal N. P. open circuit.. 0.70 
No. WE-1 Western Elec, 2 circuit...... 0.9 

No, WE-2 Western Elec. open circuit.. 0. 55 


F. D. Pitts Co., Boston, Mass. 


Plugs 
No. 1428-W Federal Brass ............. $2 00 
No. 1428-W Federal silver semted.. +. 2.50 
No. WE-1 Western Elec, Brass. -» 1.20 


F. D. Pitts Co., Boston, Mass. 


Transmitting Condensers (Dubilier) 
Type No, — Voltage oe 
10000 007 


D-100 250 ¢ $19.00 
D-101 500 14000 -007 30.00 
D-162 1000 21000 -007 45.00 


F. D. Pitts Co., Boston, Mass. 


We want your business! 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 


OF EVERYTHING IN RADIO! 


Vacuum Tubes 
Audiotron Det. Amp, O8c..........6+5. $6.00 
F. D. Pitts Co., Boston, Mass. 


Tube Sockets 
No. GR-1 General Radio...........++.+. 
No. R-300 De Forest... ........+-++s. - 
ae R-400 De Forest Inverted type. 
MW-1 Marconi .. 
No. 650 Murdock 


F. D. Pitts Co., Boston, Mass. 






Bia, O48 ‘DG eE, . .0.00000002 0000000066 $18.50 
No, 124 Klitzen latest model.......... 26.00 
No, P-1 Benwood sound proof, «+ 30,00 
Benwood Rotors 8, 10, or 14 point.. -. 8.00 
F. D, Pitts Co., Boston, Mass. 
Regenerative Receivers 
“Grebe” 


No, CR-1 170-600 meters bop tube con 
trol self contained. 
No. CR-2 170-600 meters.............. 51.00 
No, CR-3 “Special” for —- work. 170- 
Cee MBIT oi 0.0 0 cb bv 40s doldwe cece 65 
No. CR- 3A 170-875 meters. The iatest 
Grebe short wave receiver.......... 
No, os ot 600 meters with series 
ST. .000énege occne cb kes © Cee 65.00 
No, CRs i70- “600 meters. Receiver. de- 
pant and two step amplifier self 
ained. A complete get........ 200.00 
No, cR- q 600-20000 meters. Long wave, 
wae. oe control. A complete oe : 
Pere | FS 10.00 
(Give. han that Grebe set. An incomparable 
Christmas gift.) 


F. D. Pitts Co., Boston, Mass. 


Oscillation Transformers 
No, 424 yee. . 
No, P-1 Thordar: ° 
No, TXL-100A International oneoadhéne Si 16. 
No, Z-652 Clapp-Eastham 1 KW. size.. 20.00 


F. D. Pitts Co., Boston, Mass. 


Audion Control a 
No, RORA Grebe with cabinet........ 12.50 
No. RORH Grebe with pone vcontisctiona 17.00 
No. P-401 De Forest in cabinet........ 14.25 
No, P-500 De Forest in Shee with 45 
ee de ee Perey ee 25.00 
F. D. Pitts Co., Boston, Mass. 


Telephones (Pair) 


0.1 Type C Baldwins Navy Standard.$16.50 
No. 2 Ben E Baldwin's latest sor 
tiv 


@ csvceccs eccccceees 30,00 
Beenaes Superior 2000 ‘ohms. gave 6gd ee 7.00 
Brandes Transatlantic 2800 ohms...... 12.00 
Brandes Navy Type 3200 ohms........ 14.00 
No, 65 Murdock 2000 ohms............ 4.60 
No, 56 Murdock 3000 ohms............ 5.60 


Price - No, 52-W Century 3200 ohms Govt. 


CE, Sous de sad 6 tbp00¢e 045 005% 14.00 
No, 63-W Century 2200 ohms Govt. 
standard 


F. D. Pitts Co., Boston, Mass. 


Every article listed sent to any part of the United States Postage or express prepaid! 


“Let ‘PITTSCO’ products, service and delivery solve your .Xmas problems” 


SEND US YOUR ORDERS TODAY! 


Manual No. 22 just out, sent upon receipt of ten cents in stamps 


“PITTSCO” SERVICE REACHES ALL OVER THE WORLD! 


WHY NOT LET IT REACH YOU! 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass, U. S. A. 
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Radio 
Service 
L®TTERS continue to pour in from hun- 


dreds more amateurs, thanking us for 
the promptness and carefulness with 


Corwin 


which their orders were filled. If you 
want shipments the day your order is 
received, and apparatus that arrives in 
perfect condition, send your next order to 
Corwin. See if you need anything in 
this list. 





UNIVERSAL COIL-MOUNTING PLUGS 
Anyone can easily make smooth-run- 
ning mountings with these plugs. Ex- 
ceedingly accurate! Made to fit Ra- 
disco and all hand wound coils. 

Price, 80 cents, postpaid. 





VARIABLE CONDENSERS 


Bi Ts Se, SUR 064 04.60 60. b0secenees $6.25 
ee i io dcn 6005 069992000056% 
With No. 67 Dial ada $1.00 
IEE 0:04:59 :0-4 Gatneieee9'9.04:69.6:09% $4 
pS RR ee ae 


MUNGO, BES onc cc ccccdscccccvsrceee 

Clapp-Eastham 800... see 

Clapp-Eastham 800A. 

Clapp-Eastham 800B 
Complete with dial 

Shipping weight One Pound. 


GRID CONDENSERS 





Radisco, Postage 3 cents............ 35c 
ANTENNA SWITCHES 

Murdock, 3 IDB, 2.5... ceeseeeeees $4.50 
Clapp-Eastham, 10 Ibs. .......... 12.50 
OSCILLATION TRANSFORMERS 
TOGO WO. Boo. 0-0-6-0:-9:0-4-0:05-00'0. oe s¥'% $15.00 


Via Express collect only. 
RADIO CRAFT PRODUCTS 
DOCSSTOP sc cccsccccecceccscccccaces 
Two step Amplifier 
Detector and 1 step etn 
Detector and 2 step................ 
Postage paid. 

“B” BATTERIES 
Radisco No. 1, 2 Ibs. ........-+00.. $1.50 
Radisco No. 6, 5 Ibs. ........-.e006% 2.65 

Everready Storage battery prices on 





application, 

TUSKA ©. W. APPARATUS 
1 COE, B MWB, coccicccsccccasces $ 7.50 
Mn Sa OE” sesccsoccehéocccene 10.00 
Deas nae es kosehnte 12.60 

aE Bs pane + 0.400 2806 ¢en9 16.00 
7 x 22 tinned copper 
BOO £OOt, SB BBS.) ove cdc ccscccvcscves $1.25 
SOO GOUE, 6 TBR, .cccvoccoveccecccece 2.40 
ee ee a tee 6.00 
AMPLIFYING TRANSFORMERS 
BR. Gry SH. cSUt ys. ciel led. c $5.00 
. a o—peypeeegeteseee 7.50 
JACKS AND PLUGS 


Federal Closed Circuit ............ 85c 

Federal Open Circuit ‘ 

Federal peemte Circuit 

Federal 
Postpaid 

ALL RADISCO COILS and Wireless Press 

Books. 


ROTARY SWITCHES 








eee eee eee ee eee 





Clapp-Eastham, No. 19 ............ $1.00 
Clapp-Eastham, ied BPE. .uwonns oo .85 
Our Own, No. oe -40 
Our Own, No. 2 -55 
ES DL AEM it a ig -06 
ge gy DIALS 
Se ATE <necntee nse W> aint wets abl ote $ .76 
No, 67, 3 with ER ahve briiee0 40-s 1.30 
No, Sl the eeh eek hnte-es 20000400 1.00 
No. 69, Cie WU BUOD. ick tapnen 1.70 
Postpai d, 
RECEIVERS 
Murdock No. 55, 2000 ohm.......... $4.50 
Murdock, No. 55, 3000 ohm ........ 5.50 
Brandes Superior WIN on eOlis ceobece 7.00 
PPR eee 16.50 
Baldwin E. improved .............. 20.00 
Co ere 12.60 
Shipping weight 2 Pounds 
CONTACT POINTS 
CP-No. 1 Bones, ogen Vien oma) enero diel 250 
CP-¢ Brashj’Geeee’! 55 ea 86c 
CP-5, Nickel “Plated. Ns oc i.c~cuern 450 
Postpaid. 
VARIOMETERS 
wg. ie RR eds. $7.00 
EP OES oii star eweseeecdves 8.50 
3 pounds, 
VARIO-COUPLER 
ert $8.50 
RaGisco Moe 235 ob deweds od cleo des 9.60 
3 pounds. 


All orders for apparatus not listed 
as postpaid must be accompanied 
by postage charges. 


A. H. CORWIN & COMPANY 
Dept. C3. 4 West Park St.,. Newark, N.J. 
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® Ginone wireless amateurs is" Americ 


a. among wireless in America 
Guglielmo Marconi J. Andrew wie Welker 
President Acting President pnt 








Prof. * E. Keonelly, 
Harvard University. 
Maj. Con, rei he i8) ier, 
~ > hit Sonal Ofer, U.S. Army. 
pain De S. N., Director Naval Communica- 
tions. 


Rear Aguicd |W: H. G. Bullard, 


Prof. Alfred N. Goldsmith, 
College of the City of New York. 





NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Headquarters, 326 Broadway, New York 


Major William H. Elliott, 
American Guard. 
E. E.. Bucher, 
Instructing Engineer. 
Prof. Samuel Sheldon, 
Brooklyn Polytechnic Institute. 
Colonel Samuel Reber, 
Signal Corps, U. S. Army. 


Prof. Charles R. Cross 
Wccuttandis fs Institute of Technology. 














Amateurs Relay Hoover Plea 


HERBERT HOOVER has sent a 
message to the American peo- 
ple from his New York, Detroit and 
Chicago offices by means of 5,000 ama- 
teur wireless operators. Mail planes 
en route and vessels at sea are ex- 
pected to forward’the message, which 
reads: 

“America, facing a new year that 
finds its population warmly housed 
and clothed, and possessing a great 
food surplus that can find no market 
at home, must decide within the next 
few weeks whether part of that sur- 
plus is to be bought for export for 
relief, or whether it is to remain on 
the farms and in the warehouses, while 
hundreds of thousands of helpless chil- 
dren in Eastern and Central Europe 
starve. 

“Less than half of the $33,000,000 
required by the European Relief Coun- 
cil to conduct its child care program 
until next harvest is now in hand. It 
is unthinkable that any of the 3,500,- 
000 charges on our charity should be 


turned into the streets. Every Ameri- 
can who has not yet taken an invisible 
guest into his home can with $10 put 
into effect a resolution that cannot be 
broken—a resolution to save a child’s 
life. A check to Franklin K. Lane, or 
your local committee, will be a truly 
American gift.” 


Nassau Radio League Election 


Atl a meeting of the Nassau Radio 

League, of Freeport, L. I[., the 
following officers were elected for the 
first half of the new year: Robert 
Johnston, president; Sinclair Raynor, 
vice-president ; Fred Porter, secretary- 
treasurer; Donald Wallace, chief op- 
erator; the above with Lester Hardy, 
Henry Opperman and _ Thomas 
O’Brien, constitute the board of di- 
rectors ; Fred Combs, chairman library 
committee; Barrington Carman, Sin- 
clair Raynor and Huyler Ellison, meet- 
ings and papers committee; Joseph 
Joyce, Sinclair Raynor, Vincent Leib- 
ler and Robert Johnston, electrical 








ace C. W. EQUIPMENT ace 


E 788 Miles on nine-tenths of an ampere! E 





distance. 


single switch on panel. 


In test of our C. W. Transmitter, signals were copied at this 
(Details on request. ) 

Complete transmitter mounted on grained formica panel 
10x14x3%, including motor generator, 4 A-P transmitting tubes, 
filter device, filament heating transformer, microphone, an- 
tenna current ammeter, plate current milliammeter and all 
necessary controls, etc.,—$395.00, f. 0. b. Cincinnati. 
transmitter less motor-generator-—$285.00. 
Equipment so designed that either voice, buzzer modulated 
C.W. or straight C.W. transmission may be used by throwing 
Construction of apparatus and 
material employed is of usual “ACE” quality. 


“You may pay more, but you can’t buy better.” 


Complete 











2437 GILBERT AVE., © 





THE. PRECISION EQUIPMENT CO... « =" 
Dept. C. . 






CINCINNATI, OHIO 
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committee. The league desires to se- 
cure as members Nassau county radio 


amateurs. 


Springfield ws School Radio 
Club 

The Springfield High School Radio 
Club, Springfield, Mo., organized last 
November, is holding meetings every 
other Tuesday at 7:30 P.M. A library 
has been started for the use of mem- 
bers, and code practice equipment has 
been installed, and the club’s station 
will soon be completed. Amateurs go- 
ing through that town are invited to 
drop in. 


Pacific Coast Convention 
N attendance of 580 radio men 
testified to the success of the Pa- 
cific Coast Radio Convention, held in 
San Francisco, November 25th to 
27th. 

Major J. F. Dillon, U. S. Radio In- 
spector, was the honorary chairman of 
the Convention. He was elected chair- 
man for the next year and a resolu- 
tion was passed to make the Conven- 
tion an annual affair. This action fol- 
lowed a series of interesting talks giv- 
en by the Convention officials and 
other prominent radio men, among 
whom were: C. I. Hoppough, radio 
engineer for the Signal Corps, U. S. 
Army; B. Wolf, Pacific Coast radio 
supervisor for the United States Ship- 
ping Board; C. Langevin, Pacific 
Coast representative for the United 
Radio Telegraphers’ Association; L. 
Malarin, of the Radio Corporation of 
America; Leo M. Meyberg; Collin B. 
Kennedy; A. E. Bessey, one of Cali- 
fornia’s most prominent and enthu- 
siastic amateurs: Mr. Pray, of the 
North Dakota Radio Association; Mr. 
Blake, of the Federal Telegraph Com- 


DUCK’S 


No. 14 Big 200 P 
Wedlesacd Ion 
Page Electrical 


CATALOG 


JUST OFF THE PRESS 


Any radio amateur will tell you there is ne 

catalog to take the place of Duck’s, and that 

it is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of 
rea catalogs and low 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Tolede, Ohio 


EXPERIMENTERS’ WORLD 








REPARE for your future now by 

the study of Wireless. The pres- 

ent demand for trained men far ex- 

ceeds the supply. We are prepared 

to qualify you in a short space of time 

for a first grade commercial license 
and best paying position. 


Write us today for Booklet “B’”’ 


Y. M. C. A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburg 3800 

















Hot Wire Ammeter 


A radiation ammeter for C-W or spark stations. 
Suitable also for measuring filament currents 
either AC or DC. Supplied in a variety of ranges 
and for either flush or front of board mounting. 


Price $7.75 


Described in Bulletin 904W. If our apparatus is 
not carried in stock by your dealer we can supply 
Type 127 you direct. 


General Radio Co., Cambridge 39, Mass. 











NEW YORK Nautical Academy established 1804 
CAPTAIN F. E. UTTMARK, PRINCIPAL 
PREPARES you thoroughly for Government License ex- 
amination for Mérchant Marine and Commercial Land 
Radio. 

Special work for second grade license men in preparation 
for raise of grade. 

Electrical and Radio Theory combined with laboratory 
practice. Special course in Vacuum Tube and Radio Telephony. 
Elementary and Advanced Classes. Day and Evening Sessions. 

Write, call or phone for illustrated booklet. 


8 STATE STREET NEW YORK, N. Y. 
Facing Battery Park. N.Y. Telephone, Bowling Green 8079 


For Radio «w= UTTMARK’S' «=m: For Navig ation 
STUNNUNANDDDUONOUGEDUOOOUSDOOOOOOUSESDOOOOGUEEODOORODUSDNOOOUGUOOSDOOOUSOONQOONNNNNNO00N000N00000NNONOO0C0NIN0 r 





OOGGEOUOUOUUOEEOOGUOUOUOOERSUGUOGEROUOUUEUROGOGOOOOOEOEAUOOONEADOOOURNNNUOUOUOUOEEE: 
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Your Duo-Lateral Wound Coils are Ready 


“ SERVIMUS ” 


radio circles that we were swamped with inquiries. Indeed, one large manufac- 

turer of radio apparatus immediate] placed his contract with us, taking over our 
entire output. As a result; we were obliged to turn down orders. 

That was up till a short while ago. Now we have succeeded in doubling our 
productive capacity, and Duo-Lateral Coils are available to everyone in the radio 
field. e can make prompt shipments from stock. Your Duo-Lateral Coils are 
ready to be shipped the moment your order is received. 


Jz a word of explanation: Our first advertisement caused such an upheaval in 


REMEMBER: DUO-LATERAL COILS are recognized for: 
1.—Lower natural period. 4.—Lower direct current resistance. 
3.—Lower high-frequency resistance. 5.—Higher self-inductance. 
2.—Very low distributed capacity. 6.—Mechanically stronger. 

Bulletin P-IW, containing valuable engineering data, constants and prices of 
numerous sizes of Duo-Lateral »Coils, coverin ge every wave-length used, 
is yours for the asking. TO DEALERS: O DISCOUNTS ARE GENEROUS 


PACENT ELECTRIC COMPANY, Inc. 


Gerard Pacent, Pres, 

Exclusive Sales Agents for Wireless Improvement Company’s Complete Line 
A. H. Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., Richter-Schottler Co., 
H. W. Sullivan of London, Rawson Elect. Instrument Co. and others. 

150 Nassau 8t., Telephone: Beekman 5810, New York City. 











SOMETHING NEW 
200 Meter Resonance Tuner 


Designed and made similar to the new resonance 
coils recently explained by the U. S. Signal Corps. 
Range wave lengths 175 to 300 M. with ordinary 
amateur aerial and a 41 or 21 plate condenser in 
series with ground lead. Higher wave lengths 
obtained by. using the condenser across the aerial and ground. 


WIRELESS PHONE MUSIC clearly read and amateur sig- 
nals galore. It is conductively wound with pure copper tape for 
the high frequency currents of the low wave lengths and is very 
efficient. A SPLIT PHASE COIL inside and outside diameter 
is another new departure in Wireless work. Tuner weighs 2 Ibs. 
Hardwood base polished Formica top with four binding posts. 
Wiring diagram on base. FOOL-PROOF—INDESTRUCTIBLE 
—SELECTIVE—and works only with an audion (can be used in 
a panel or on table). Quantity production permits us to offer this 
WONDER TUNER at $6.00; add Parcel Post. 


10c. brings a real catalog of 16 pages from 


TRESCO 


DAVENPORT. - <=") - IOWA 
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pany; Mr. Kuhn, of the Ship Owner’ 
Radio Service; Lieutenant Twist, oj 
the Naval Radio Service, an’ many 
other prominent radio men, 

A resolution to sénd a protes: to the 
Congressman of California on a ney 
proposed radio act was unanimously 
adopted, and many signatures were g. 
cured. It was slso resolved that the 
figure “4” should precede the trans. 
mission of messages in order to ascer. 
tain if other stations were listening for 
a message. A committee of six was 
also appointed as advisory council on 
any radio questions which may be 
brought before it at quarterly meet. 
ings to be held in San Francisco. 

On the evening of November 27th 
a radio ball was held at the Century 
Club, and those attending danced to 
music transmitted by radio from the 
St. Francis Hotel. One hundred 
members also attended a_ banquet 
which was included in the program. 

The organizations which were rep- 
resented at the Convention were the 
following : 

San Francisco Radio Club, Inc. 

Bay Counties Radio Club. 

Polytechnic Radio Club. 

Reno, Nevada, Radio Club. 

University of California Radio 
Club. 

North Dakota Radio Association. 

Santa Cruz Radio Club. 

Lowell High Radio Club. 

American Radio Relay League. 

Monterey Radio Association. 

Technical Radio Club, Oakland. 

Stockton Radio Club. 

Pomona Radio Association. 

Sacramento Radio Club. 

Napa Radio Club. 

Federated Malay States Goverm- 
ment, 

Evening High School Radio Club of 
San Francisco. 

“Pacific Radio News.” 

Leo J., Meyberg Company. 

The United States Army. 

The United States Navy. 

The United States Shipping Board. 

Department of Commerce. 

United Radio Telegraphers’ Asso- 
ciation. 

Knights of Columbus Radio Ctub. 

Pacific Radio Supplies Company. 

On November 28th a contest was 
held in which the world’s record for 
fast radio reception was broken. De 
tails of this contest are given on page 
8 of thisissue. 


A Department Store Demonstration 
CHRISTMAS demonstration of 
wireless at the Filene Store # 
Boston attracted a lot of attenti™ 
among holiday shoppers. 
The two wireless towers on the r@ 
were, used to support a single 


“aerial 250 feet above the street; fram 


this'a lead was carried to the boys’ é 
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7 You Wilt 
Like It Too! 





The WIRELESS 
EXPERIMENTERS’ 
MANUAL 


will meet all your expectations 


AS WILL 


Any of these “Laboratory Tested” Books 


WIRELESS PRESS BOOKS MAKE GOOD OR WE WILL 
(Your Money Back If You Are Not Satisfied) 


PRACTICAL WIRELESS TELEGRAPHY By Elmer E, Bucher PRACTICAL AMATEUR WIRELESS STATIONS 
PRACTICAL WIRELESS TELEGRAPHY is the recognized standard An “Experience” Book 
wireless text book. It is the first wireless text book to treat each topic am 
separately and completely, furnishing a progressive study from first prin- Containing the best suggestions of thirty-three experimenters 
ciples to expert practice, Starting with elementary data, it progresses, ©” Building, Installing and Operating Experimental Mattos 
chapter by chapter, over the entire field of wireless—fundamentals, con- for Radio Communication. Compiled by J. Andrew White, 
struction and practical operation, Editor, “The Wireless Age. 
352 pages, ms, handsomely bound in full cloth. $2 25 Paper, 6x9 in. 136 pages. Profusely illustrated. Price, 
Bie vn5ies bind ¥.0Gebd ehypRorit: daiieshdet di ccc db cdscegbecoscugeece ° 
THE WIRELESS EXPERIMENTERS’ MANUAL By Elmer E. Bucher HOW TO PASS U. 8. GOV'T WIRELESS EXAMINATIONS 
The only book published that comprehensively covers the theory and By E. E, Bucher 
gn of amateur wireless ters and receivers, Construction New edition revised and extended. 142 questions and answers. 
of transformers, high voltage condensers, spark gaps, aerials, masts, An ideal review quiz book when used with PRACTICAL WIRE- 
ronsiving se long ae ye vere —— anaes = described } LESS TELEGRAPHY. 75¢ 
great detail, Construction and operation of regenerative receivers, cascade Fully , 
a ggg Fm s arene oe peed 4 and pe by receivers, a Size 616x9% inches, Susates, Feiss 
nders, underground aerials and the use o: eagant’s static eliminator > 
for amateurs—all these are covered. 9 HOW TO CONDUCT A RADIO CLUB By EB. EB. Bucher 
Cc 340 pages. Fully illustrated, Price......... Se Covers parliamentary procedure, indoor and outdoor experi- 
VACUUM TUBES IN WIRELESS COMMUNICATION By Elmer E. Bucher. _2°"*S, 5,000-mile receiving sets, vacuum tube amplifiers and 
An elementary text book for students, operators, experimenters and © @*tectors and many other ey" sevaked, Pt 
engineers, .Telis in understandable language the fundamental operating Paper Cover. 148 pages. y rated. Oe... 
principle of the vacuum tube. Shows over 100 different circuits for the 
practical use of the Vacuum Tube as 4 Detector, Radio or Audio Frequency PPPs ew eee SS SEES SSS SSS SS SSS SSS SSS 


Amplifier, Regenerative Receiver, Beat Receiver and Generator of Radio 
ORDER BLANK 


Frequency Currents. 5 
184 pages, 130 diagrams and illustrations. Price.... e. 
Wireless Press, Inc., 
326-28 Broadway, 


RADIO TELEPHONY By Alfred N. Goldsmith, Ph.D. 
It is the only book treating the subject of Radio Telephony in all its 
New York. 
Please send me at once the books checked below, I 








his complete text on radio telephony is intended for radio engineers, 

operators and experimenters, also radio electricians in the Navy, men in 
the Signal Corps, and especially men in the Aviation Service who handle 
radio equipments. Presupposes very little knowledge of radio. Fully 
illustrated with wiring diagrams and previously unpublished photographs 
of “wireless telephone” apparatus, : 

256 pages, 226 illustrations. Full cloth. Price. 
WIRELESS TELEGRAPHY AND TELEPHONY 
First Principles, Present Practice, and Testing, By H. M. Dowsett, M.I.E.E. 

A new book intended ta fit in between the elementary text book of the 
beginner and the highly specialized treatise of the advanced engineer 
and experimenter. 

Cloth, 823 pages. Fully illustrated. Price..... Dh os 46.038 0b 
TELEPHONY WITHOUT By Philip R. Coursey 

Following a brief treatment. of the early attempts at telephony by 
tlectro-magnetic waves, the volume takes up the various problems of 
Speech transmission, describes advanced forms of spark and continuous 
Wave production, arc generators and vacuum tubes as producers of oscilla- 
tions, alternators and the various forms of frequency raisers and gives 
& broad discussion of the modulation of the transmitted energy. Receiv- 
ing apparatus and amplifiers are also discussed, together with descriptions 
of the methods and operation of apparatus and circuits designed for 
interference prevention. 

Cloth, 396 pages. Fully illustrated. Price e 


AND DON’T FORGET TO INCLUDE A YEAR’S SUBSCRIPTION TO 
THE WIRELESS AGE WITH YOUR ORDER. REGULAR PRICE, $2.50 
4 YEAR. WITH BOOK ORDER, ONLY §2.00. (POSTAGE O E 
U. 8, 50c EXTRA.) 


WIRELESS PRESS, Inc., **%:8'96m*" 
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enclose $ 


Practical Wireless Telegraphy...... 
Wireless Experimenters’ Manual........ eo ane x 
Vacuum Tubes in Wireless Communication........ 2.25 


Telephony Without Wires 
Thermionic Valve, J. A. Fleming... 
Oscillation Valve, BR. D. Bangay.. 
Practical Amateur Wireless Stations 


*Wireless Age (with book order)... 
*Wireless Age (without book order)... 


*Outside U. 8, 50e Extra, { 
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Why we recommend our Navy Type 
Headset for exacting use 


Our Navy Type Headset will | trans-Atlantic signals more read- 
produce audible signals from the ily through static interference. 

least amount of The Navy Type is 
current. Since the wound to an A. 
action is direct on C. resistance of 
the diaphragm they 50,000 ohms 
work at the best and is peculiarly 
mechanical ratio adapted to vacuum 
and there is no loss tube _ reception. 
of current neces- Then there is the 
sary to operate in- exclusive Brandes 
tervening mechani- feature of perfect- 
cal movements. ly matched tone, 
This diaphragm which brings in the 
has a natural high gO OLED stty Bi hi faintest signals in 


pitch which enables weight 9 oz., complete with head ne clean, clear 


the operator to read "*"¢ *"4 Holarity, indicating cord. ote. 


BRANDES MATCHED-TONE HEADSETS 


The sensitiveness and matched- You can pay more for a head- 
tone features of Brandes head- set and you can buy a heavier 


sets are permanent. The dia- one, but you cannot buy a bet- 
en ch ie cely ne oe au ter one than the Navy on the 
and as the headsets are of rugge } sad 

construction for everyday use the basis’ ‘of comer aae ae 
adjustment is not easily dis- or price. Send us $14 and we 


turbed. Brandes headsets re- will send you a Navy Type 
Headset. Try it for 10 days. 





quire no tender care to keep 





them in perfect condition and no If you aren’t satisfied, return the 
extra strong signal will make headset and we will refund your 
them inoperative. money without question. 


C. BRANDES, INC., . Room 818, 
32 Union Square, New York City 


Also makers of 


Trans-Atlantic Headsets, 25,000 ohms, A. C........... SY $12.00 
Superior Headsets, 2,000 Ohms, D. C. ........--.. eee eee eens 8.00 


Send 5c for catalog “W” 


- tition and fished it out on the. secon 

















RADIO CLUB PINS QUALITY SERVICE, 

Special folder of designs and prices in ad- Eogenevative Sols 

dition to regular catalog tree Sigs peal ae 990-08 

yng rar anmbase which Storage battery éV 60-80 amps. guaranteed 2 ‘ 

will put new life in your club. years 20.00 
Dept WESTCHESTER RADIO SERVICE 

~ Spetmantiaay at Y. “y 253 So. Broadway, Yonkers, N. Y. 

















1921 BULLETIN NOW READY.GET YOURS! 


volts, Beginning the New Year right, we announce 
Prepayment of Postage on Sorala Specialties! 

y Type J D. G Ammeters and Milliam- 
meters 0-3, 0-5a, 0-100, 0-300, —. 7.00 


m, @ 
LARGE QUANTITIES BREW WASHING MACHINE MOTORS Type J 0-500 Voltmeters.....++-s.++++ 16.00 
standard mandactre and carry ve fall factory guaranter. Type C S U .0006 mfd. balanced Vari- 
Sacione, Craw Boocsstten, bee Waker, hus Compstoreets able Condensers with 4%” Navy Dial. 6.00 


Fe= |= $2 r A 7 Split-Secondary Modulation Trans- 


POPMEP 2c de ccc ccc ccccesses seccsccce 6.00 
MAMUTACTURER & SO TRBUTER 
WS. ESI. Box s WE, idep. Pe 










Ammeters ...... eee eeeeeseeseeceess 
ME 


RVILLE RADI 
Radiophone and C. W. Accessories 
102 Heath St. Somerville, 45, Mass. 
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partment on the second floor, when 
a Navy 250. to 7500 meter receijy; 

set was used with three Amrad ampi. 
fiers and a Magnavox loud speake 
The Arlington weather report and ting 
were easily read all over the crowd 
floor of the department store, othe 
stations as far away as Sable Islan 
coming in so loud that it was necegsan 
to cut down amplification, as it inter. 
fered with clerks and customers yp. 
derstanding each other. 


A Workable Indoor Aerial 


F CLIFFORD ESTEY (IFAy) 

* of Salem, Mass., reports that 
New Year’s evening at home hepy 
up an indoor aerial, never thinking 
that he would get the results thy 
followed. 

He ran nine wires across the atti 
about fifteen feet long and connectaj 
them all together on one end a 
dropped a lead down between the pa 



















floor where the steam pipe gos 
through the wall. 


For apparatus he had an Afni 
short wave coupler, two variometer 
and a detector amplifier (one step), 
using a Radiotron and one Moorehea 
class two, and a borrowed storage bat- 
tery from an automobile. Signa 
from 1GBT came in like a ton of 
bricks on the regenerative receiver, 
and he got the surprise of his life to 
hear 8GW very clear and no QSS;2 
10.35 he heard the ‘following: 8RG, 
3EN, 3VV, 3WY, 3ABC, 8ACT, 3DV, 
8HG, 8XK, 8MZ, 3CO and 8SP, il 
QSA through QRM from first ani 
second district stations. 

With an indoor aerial and stem 
radiator for ground this is FB. 


Radio Research Association 


HE Radio Research Association 
has been formed by the former 
members of the Scientific Researth 
Club, a pre-war organization of New 
York. 

The club is installing a short ail 
long wave receiver, a spark transmlt 
ter and a C.W. set. A technical com 
mittee has been appointed composi 
of experienced radio men and a junit 
class has been formed for amatetti 
who are not of the age to make them 
eligible to enter the senior orgafia 
tion; instruction will be given in bol 
code and theory. 

It is the purpose of the club to & 
periment in the field of radio and™ 
affiliate with the National Amatel 
Wireless Association in the neat ft 
ture. 

Meetings are held every Saturdt 
at 303 Henry street, New York (ity 

All communications should be # 
dressed to B. Hoffman, the secretal) 
at 233 South Third street, Brookiy 
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Prize Contest Announcement | | Storage Batteries 


Su ped by this Sopiciatitg. gre _fotase bat- 
The subject for the new prize contest of our year-round series is: that they will give you service, The tame ap- 


MECHANICAL INTERRUPTER FOR D. C. || Hon’ which, Here you ‘the same SERVICE. a 
TRANSMITTERS oe ges a hl ae al Mis 
A-3 6 v 20-40 amp. hour 


: A-4 6 v 40-60 amp. hour 
Closing date, March 1, 1921. A'S § ¥ $0 ampere he er 
; ; : $ v ampere ur 
Contestants are requested to submit articles at the earliest practicable Tticee Vatterien Git dupplp € salts ot 1 ampere 
date. for periods stated. After long tests the Marko 
make of battery is supplied exclusively. We 


Prize Winning Articles Will Appear in the May Issue. endorse it as the best value at most reason- 
able price. 


Some of the amateurs living in big cities are supplied with direct Write for details of this organisation which will 
save you money on anything radio you care to 


current and have to find a means for breaking it up before they are purchase. 
DEPT. A. 


able to do any transmitting. One of the young men so handicapped i , ‘ati 
has put it up to me and I am going to “pass the buck” to you. Show __, Mutual Pur ae te a» i 
us how to make a mechanical interrupter capable of handling a one- 


half K. W. Transmitter. 














New 1920 Red Head Phones 


We announce the new model of the 





PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of Tux Wireress Ace from the viewpoint of the ingeniousness of the idea 
d, its practicability and general utility, originality, and clearness in the description. 50 
ability is not needed, but neatness in meaerones i $ 
Finished dra pay yy ae yp x 
seein ooisst Prise, $10.00; Second Prise, $5.00; Third Prise, $3.00 in” badislon to the “The Newman thet Co. 
: First Prize, .00; rize, $5.00; r » $3.00, in 0 
spece rates poid for technical articles. P D pt. W.A. Cleveland, O. 


All manuscripts should be addressed to the Contest Editor of Tae Wiretess AGE 
' TESTED CRYSTALS 


For over five years the ec- 
cepted standard for crystal a 


Radio Engineers Wanted SAN ieee teradand pak: 355 

», | paid, 35c crystal. ; 
HE United States Civil Service D. C.; and Signal Corps Radio Labo- AS Re see ditrinaiors tar Mectest, Devoreet, 
Commission announces open com- tatory, McCook Field, Dayton, Ohio, [AX meet cee O 
ttitive examinations for the positions at the salaries indicated, and vacancies — 


of radio engineer, $3,000 to $4,800 a occurring in position requiring similar 
year; assistant radio engineer, $2,000 qualifications, at these or higher or 
to $3,000 a year; radio laboratory as- lower salaries, will be filled from these T a L b G # A - “ Y 


sistant, grade 1, $800 to $1,200 a year; evr (Both Morse and Wireless) and RAILWAY ACCOUNTING 


For any of these positions the en- taught thoroughly ‘and quickly. Big salaries now paid, 


sade 2, $1,200 to $2,000 a year. Ap- ithi school; established 46 years. Endorsed by Telegraph, Rail- 
plications will be rated as received un- Tn desend Ubu the edibeilioes of wy, Radio, and | Government, officials. | Expenses low— 
tl April 5, 1921. Vacancies in the the appointee as shown in the examina- 
Signal Service at Large, War De- tion and the duty to which assigned. 
partment, for duty at Camp Alfred After six months’ satisfactory ser- 
Vail, N. J.; Signal Corps Laboratory, vice appointees at annual compensa- 
Bureau of Standards, Washington, tion of $2,500 or less may be allowed 


rite tor Bulletin Fé. 
«> Distributors for 
DeForest, Murdock, Signal, Bunnell 
































Attention Radio Experimenters 


STOP buying, borrowing and using telephone condensers. You 
KNOW that they WON’T stand up. GET the ONLY PUNCTURE 
PROOF condenser made. DESIGNED and BUILT especially for 
a Telephone and C. W. transmitters. PATENTS APPLIED 


This Condenser CANNOT and WILL NOT break down. 


If you break one down on your Station we will replace it without cost. 
FULLY TESTED by Experts on many Radio Stations: GUARAN- 
TEED to REDUCE generator hum and give a Clear, resonant tone at 
the Receiving Station. 
FIRST COST THE ONLY COST; NO COST FOR 
REPLACEMENTS 
2 MF, 1500 VOLTS D.C. ..:...0...4 eee $2.50 a RETURN COUPON 
3.MF, 1500 YOLTS.D.C. }..... bea 219) ower 5.00 ee Radio Relay League, 
IMMEDIATE DELIVERY DEALERS WRITE iciaied Gull 61, seaneeer waeid eben 


Send cash, check or money order, registered to the tion to QST for 7 months. 
Name 


Radiolectric Shop, 919 Huron Rd., Cleveland;O. | i~ 


When writing to advertisers please mention THE WIRELESS AGE 























THE WIRELESS AGE 








A VACUUM TUBE UNIT 


Will greatly increase the receiving range of your - 
The combination shown opposite consists 
of the “A-M” Detector Unit and the Radiotron U.V. 
This makes a complete V. T. Detector 


station. 


200 tube. 


outfit,—well within the reach of every amateur! 


Price, Complete $11.00 


Send in 


The greatest value ever offered! 
order today. 


The“A-M” Vacuum 
Tube Unit 


Incorporates in a single unit, a 
VT socket, filament rheostat, 
grid condenser, grid leak, and 
binding posts. Moulded com- 
position Base. 


Price $6.00 


Get one at once, and 
your own VT. 





mount 


your 





Order your New Radiotron Tubes from Us. 


Radiotron U.V. 200 


HIS NEW detector and amplifier tube 
ig the latest product of the research 
laboratories of the General Electric Com- 
pany. It has been specially designed to 
meet the requirements of the amateur and 
experimental field, viz.: the production of 
a tube which would prove a sensitive de- 
tector and a superior amplifier, and which 
could be operated off a single standard 
22% volt plate battery. 


Radiotron U.V. 200 is the best radio 
detector and audio frequency amplifier 
yet produced. It is particularly adapted 
to standard regenerative circuits, in which 
it functions with greater sensitiveness and 
stability than any other tube, 


Best detector action is provided by a 
grid condenser of 0.00025 MFD capacity 
and the Radio Corporation's standard id 
leak of % MEGOHM resistance, The plate 
voltage must be closely adjustable from 
18 to 22% volts. The requisite variation 
of the plate voltage must be obtained in 
three ways: (1) By a standard “B” bat- 
tery potentiometer; (2) By a “B” battery 
with taps to each cell; (3) By a special 
“A” or filament battery potentiometer of 


200 ohms which will be manufactured 
by the Radio Corporation. In the case 
of the last mentioned method the nega- 
tive terminal of the “B’’ battery (which 
is tapped from the 12th cell) connects 
to the variable contact on the ‘A’ bat- 
tery potentiometer. 


Radiotron U.V. 201 


T HE TUBE is also a newly designed de- 

tector and amplifier of the pliotron 
type, which was developed in the Gen- 
eral Electric Company's research labora- 
tory. Experts who have tested this tube 
pronounce it to the most efficient 
and stable amplifier available to date. The 
normal plate voltage is 40 (2 standard “B” 
batteries), but plate E.M.F’s up to 100 
volts may be used with increasing ampli- 
fication. Price $6.50. 

All Radiotrons are 
accordance with rigid specifications, as- 
suring a uniform product. They are made 
to fit standard four-prong sockets. Watch 
future announcements for data concerning 
the other types of tubes and devices which 
will be soon placed on the market. 


manufactured in 








The NEW Radisco Better “B” Batteries, (Tapped), 221; 
volt, 15 cell, with variable voltage feature . . $2.65 








ATLANTIC RADIO COMPANY, INC. 


88 Broad St., Boston, 9, Mass. 


Request Bulletin 14 


Branch, 15 Temple St., Portland, Maine 











“EVERYTHING IN RADIO” 


WESTERN RADIO ELECTRIC COMPAN 


SEND FOR 


OUR LATEST ; 


STOCK BULLETIN AND PRICE LIST 


S60 SOUTH FLOWER STREET 


LOS ANGELES, CAL. 











HAVE YOU 


Dated May, Dec. 1914. Feb. Mar. 1915. 
January, F 


ANY COPIES OF 


WIRELESS AGE 


May, June, August, September, 1919 and 
, 19207 < 


Send them to us and we will extend your subscription one month for each copy 
you send. 
CIRCULATION MANAGER 


WIRELESS PRESS Inc. - - 


326 Broadway, New York City 
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the increase granted by Congress 9 
$20 a month. All citizens of jy 
United States who meet the require. 
ments, both men and women, may ep. 
ter these examinations ; appointing oj. 
ficers, however, have the legal right tp 
specify the sex desired in requesting 
certification of eligibles. or thes 
positions in the Signal Service men are 
desired. 

On account of the needs of the ger. 
vice, papers will be rated as received 
and certification made as the needs of 
the service require. In the absence 
of further notice, applications for these 
examinations will be received by the 
commision at Washington, D. C., until 
the hour of closing business on Apri 
5, 1921. If sufficient eligibles are ob. 
tained the receipt of applications may 
be closed before that date, of which 
due notice will be given. 


The duties of appointees to the posi- 


‘tions of radio engineer and assistant 


radio engineer will be to conduct or 
superintend the development, design, 
and construction of practical and spe- 
cial apparatus and methods of radio 
signaling suited to special conditions 
and of standardizing such apparatus 
for the Signals Corps, such apparatus 
to include sets for land use for more or 
less permanent stations, also for port- 
able land stations, and for airplane and 
ship sets to carry out advanced techni- 
cal work in radio research ; to analyze 
the data which may accrue from ob- 
servations of the operation of various 
radio apparatus and installations; and 
to plan and execute experimental in- 
vestigations as indicated. Ability a 
an operator is not essential but is very 
desirable. 

The duties of radio laboratory a 
sistants will be to assist in radio work 
to be conducted in Signal Corps lab 
oratories. 

For all of the above positions &- 
cept laboratory assistant, Grade 1, it 
is desired to obtain men who have te- 
ceived a bachelor’s degree or equliva- 
lent, so that they will be eligible for 
promotion in time up to the highest 
position, according as they obtain at- 
ditional experience and demonstrate 
their fitness, and as vacancies may 0& 
cur. It is not the intent, however, 
bar applicants for lack of a degree if 
they possess the equivalent as spétr 
fied hereafter and if their education 
and experience are such that they give 
promise of developing into caj 
engineers. 

Competitors will not be required t0 
report for examination at any 
but will be rated on the following stb- 
jects, which will have the relative 
weights indicated : 

Weights 


Subjects. 


1. Education and preliminary experience.- 

2. Special experience and fitness. 

3, Publications, reports, or thesis (to be 
filed with application).......- bi. eee 
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Under the first two subjects com- 
itors will be rated upon the sworn ¢ 


ee eats in their applications and You. FIND the latest things in radio, at our store, 
upon corroborative evidence. first. You'll find, always, a comprehensive stock that 
The requirements for eligibility for includes every good make. You'll find people here, who 


appointment to these positions are as 


follows : really know enough about amateur radio to help you in 
Applicants must attain an eligible [| yourselections. Finally, you'll find that the prices clearly 
rating in the third subject and must } eflect the savings of low rent and expense 


meet the following requirements— ; a 
alte: : Let us show you the new Grebe *‘Babe Ruth’’ set. (Type 
Radio Engineer.—Except as modi- CR3A Short Wave Regenerative Receiver and VT unit.) 
fed below, applicants must show that It’s a dandy! Range up to 350 meters. 
they have graduated with a bachelor’s Price $45.00 
degree, with major work in physics or SPECIAL OFFER: We have just picked up a fine lot of Vario- 
dectrical engineering, from a college meters. Splendid performers, well built and brand new. 


or university of recognized standing, Prices, $4.50, $6.00, $7.00 and $9.00. 
and, in addition (1)-have had at least ; 
three years’ experience in the design, Prampt mail order service. Send 10¢, for our new catalogue. 


manufacture, or installation of radio 


apparatus for the Government or for I] American Electro Technical Appliance Co. 


a contractor who has supplied satis- 
factory radio apparatus for the Gov- 235 Fulton St . Dept. Aa. New York 
emment, or (2) have been engaged 
for at least three years in research 
work of an acceptable character deal- 


ing with radio problems. IF YOU PLATE BATTERIES 


Assistant radio engineer.—Except : : , 
as modified below, applicants must are having trouble in 224% Volt Units 


show that they have graduated with a getting copies of Five large size flashlight batteries soldered 
; : 7 “es her with % inch b ip. 
on s degree, with major work in | THE WIRELESS AGE |] ‘r'tras strip driiea tor bolt and nut con: 
St ore rica engineering rom ’ nections. Price $2.00, postpaid anywhere in 
a college or university of recognized Why don’t you send U. 8. 
standing, and, in addition (1) have ‘us your yearly ECONOMY RADIO SUPPLIES CO. 


had at least one year’s experience in subscription? 232 Sanford St- East Orange, N. J. 
the design, manufacture, or installa- 
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YPE Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 
new Z. R. V. Variometer, a coupier of similar construction to the vario- 
meter, grid condenser and grid leak. The panel is of % inch bakelite, 


handsomely engraved and fitted with three 3 inch dials. 


It measures 14% 


inches long by 5% inches high and exactly matches our detector and amplifier 
panels advertised in last month’s Wireless Age. 
Z. R. F. REGENERATIVE RECEIVER 
METEE only 


TYPE 
TYPE Z. R. V. VARIO 


Apparatus which excels in those qualities which for 13 years have maintained its 
enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 


criminating dealers and is manufactured by 


CLAPP-EASTHAM COMPANY 


- 161 MAIN STREET 


CAMBRIDGE, MASS. 
Catalogs mailed for 6c. stamps. 











DOUBLE ANNOUNCEMENT 





Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
central] states. A complete stock of all 
leading makes assures prompt shipments. 

states for A. H, 


ive 

Grebe & Co. Send ten cents in stamps or 
the names and addresses of six live cen- 
tral states operators and we will mail you 
our catalogue and place your name on 
our mailing list. Visit our salesroom. 





Central Radio School 


CENTRAL RADIO SCHOOL is the best 
radio school in the central west. Modern 
complete equipment. Special licensed 
radio station. Experienced instructors 
trained to teach. iw tuition rates and 
living expenses. radio- 

ome courses. Our school only 
nine miles from Kansas City. Enroll any 
time. New classes formed first Monday 


of each month. Catalogue free. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 











YELLE IS 16 OOD 





with a good grid condenser. 


catalog. 


3807 Fifth Ave., W. 


You Should Equip Your Set 


We have one made of mica and copper, mounted between 2 bake- 
lite strips, the right capacity for your grid. The price is $1.25, but 
we are selling them this month for $1.00. 

We carry a very complete line of radio apparatus and have an ex- 
ceptionally complete stock of parts. 


THE RADIO ELECTRIC COMPANY 


Send 10 cents in stamps for our 


Pittsburgh, Pa. 

















NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 


large couplers are used for short wave reception. 


Mahogany finished woodwork. Brass metal parts.- 


Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 


over all, length 12 inches, width 4% inches, 
height 5 inches. 
PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 
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tion of radio apparatus for the Goy. 
ernment or for a contractor who ha 
supplied satisfactory radio apparaty 
for the Government, or (2) have bee 
engaged for at least one year in pp. 
search work of an acceptable chy. 
acter dealing with radio problems, 

Substitution of experience for gg. 
lege education.—If the competitor has 
not had thé required education fq 
radio engineer or assistant radio ep. 
gineer, he may offer in lieu thereof ad. 
ditional experience in engineering o; 
research work on radio, telegraph, 
telephone, or high tension electric 
work of a character acceptable to the 
Commission. Applicants for radiy 
engineer may offer two years, and for 
assistant radio engineer one year, of 
such experience as a substitute for 
each scholastic year of the required 
education. In any case at least half of 
the experience presented for this pur- 
pose must have been on radio work. 

Radio laboratory assistant, Grade 
1.—Applicants must show that the 
have graduated from a_ four-year’ 
high-school course or have completed 
at least fourteen units of study a- 
ceptable for college entrance. | 
addition, they must either possess « 
first-grade amateur license as radi 
operator or submit evidence that the 
have had at least six months’ ex 
perience on radio work tending t 
familiarize them with radio trans 
mitting and receiving sets. 

Radio laboratory assistant, Grade 
2.—Applicants must show that the 
they have had the education and ex 
perience specified in one of the follow- 
ing groups: 

(a) Graduation with a_ bachelor: 
degree, with major work in physics 0’ 
electrical engineering, from a college 
or university of recognized standing 

(b) Graduation from a four-year: 
high-school course or the completic 
of at least fourteen units of study a 
ceptable for college entrance, and, i! 
addition, at least two years’ experienc 
as laboratory assistant in radio or ele 
trical work or allied work of equiv 
lent character. 

Under the third subject applican': 
must submit. with their applications a! 
original publication, report, or thess 
If prepared specially for this examin- 
tion, it should. be not less than 1,0ll! 
words in length, For the position 
of radio engineer and assistant radi 
engineer such publication, report, ” 
thesis should represent the result 0 
original investigation or research 0 
radio problems. For the positions © 
radio laboratory assistant, Grades ' 
and 2, it may be an original disc 
sion on a technical phase of radio wor 

Age on date of making oath to 4 
plication : 

Radio engineer, 25 to 50 years. ' 

Assistant radio engineer, 22 0° 
years. 
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SSS, 
VACUUM TUBES OF MERIT 
































T is not many years ago. that a scientist conceived the possibilities of the 
Vacuum Tube in radio communication. It was an epochal achievement. 
Incidentally the tube. has well-nigh revolutionized the radio art. 














Today, the manufacture of Vacuum Tubes has become an exact science. 
Carefully devised manufacturing and testing methods, coupled with the years 
of experience of the General Electric Company’s Research Laboratories 
in the fields of electron emission, has resulted in a remarkably sensitive 
and uniform series of Vacuum Tubes for radio detection and amplification. 


The Radio Corporation takes pleasure in placing at the disposal of 
radio experimenters products which incorporate America’s best research 
and engineering knowledge. Radiotrons not only incorporate the best 
engineering knowledge and skill resulting from a vast amount of research, 
but they also have the advantage of being manufactured in the world’s 
largest lamp factories under approved and most modern processes. Quality 





























is the prominent factor... in 


RADIOTRON 
U.V. 200 


is the best detector and 
tone frequency amplifier 
brought out to date. It 
operates on a single stan- 
dard plate battery and has 
proved excellent for ama- 
teur regenerative circuits. 


LIST PRICE $5.00 


A complete line of vacuum tube ACCES- 
SORIES are now in manufacture and 
will shortly be available. Dealers and 
Jobbers: We have an especially attractive 
proposition for you. Write us at once. 


Radiotrons. 


Atrial will. prove this, 


RADIOTRON 
U.V. 201 


has been judged an excep- 
tional amplifier of the 
Pliotron type and proves 
advantageous for detection 
and for radio as well as tone 
frequency amplification. 
The filaments of both these 
tubes operate from a 6-volt 
storage battery. 


LIST PRICE $6.50 


Ready for instant mailing: two valu- 
able bulletins containing, explicit and 
detailed data as well as many practical 
circuit diagrams employing these two 
Radiotrons. 








The Radio Corporation's tubes are covered by patents dated November 7th, 1905, January 15th, 1907, and February 18th, 1908, 
as well as by other patents issued and pending. Tubes licensed for amateur and experimental use only. 
will constitute an infringement. 


Any other use 








Address all orders and inquiries Lo 
COMMERCIAL DEPARTMENT, SALES DIVISION 


RADIO CORPORATION OF AMERICA 


233 Broadway, New York City 
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Get a Copy of our WIRELESS MANUAL N12 


=o It contains 200 pages, fully illustrating and describ- 
ing the many instruments used in Radio. 45 pages 
cover general instructions, diagrams, station calls, 
tables, codes and other information identified with 
the art. 

The book is printed on high finished paper with a 
two-color cover and measures 9x5% inches. 

Due to the scarcity of paper, the high cost of pub- 
lication, and in order that the Manual may get into 
the hands of those most interested in Wireless, we 
ask 25 cents for it, give a coupon receipt for the 
amount, which coupon can be applied on a future 
purchase. 

As the present edition is limited, if you desire a copy we would sug- 
gest that you send for it now and get it by return mail. 

We carry a large and most complete line of standard radio instruments 
at all of our stores which, with experts in charge, insures proper attention 
and accurate information at all times whether in person or by mail. 


Manhattan Electrical Supply Co. Inc. 
New York Chicago St. Louis 
17 Park Place 114 S. Wells Street 1106 Pine Street 
San Francisco Office: 604 Mission Street 
Branches: 110 W. 42d St.; 127 W. 125th St. 






































Averaged 82% out of a possible 90%, 








TEN graduates of the MASSACHUSETTS RADIO 


Practical course on the and TELEGRAPH SCHOOL during the six weeks’ 
5 weyers f Vacuum cuamsinesion ported. petween November ist and 
es to ecember 15th, 1920, established this record on 
12% 3 tli ream their U. 8, GOVERNMENT EXAMINATIONS for 
First Grade Commercial Operator’s License, Their 

Reception starts Thurs- average attendance was 5.1 months. 
day, February 10. The fact that a new United States Radio Inspector 


did the examining, using new and original ques- 
tions unfamiliar to the graduates, speaks all the 
more favorably of our system and methods. 

To produce ten graduates, who, within the short 
period averaging a littl OVER FIVE MONTHS, 
obtained such a high average, is the best way we 
know of to convince you of the merits of this school. 
Results count. 

Names, addresses and full data sent on request to 
anyone. 

Why not avail yourself of this service. It costs 
no more. Send for free literature. 


MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL 


18 BOYLSTON STREET, BOSTON, MASS., Tel. Beach 7168 
R. F. Trop G. R, Entwistle 
































SAVE MONEY 


WE HAVE A SPECIAL OFFER ON RECEIVING 
AND POWER TUBES 





ermeeG eee WE. do ak aE Eo chess iccccccccceceesesss $0.01 
hth oo diye ate ot Ge per foot .10 
Ground Switches, 100 Amp., 600 Volts................4... ~ 3.75 
CUES RIES Chis we tWS% ch p's a ocd beh von tS. UIT per dozen .25 
Paragow Mbbenstals i246... SIO... mT. 1.70 
2-FILAMENT AUDIO-TRONS ..........cccseccccscwecees 5.00 
Amp. Transformers, unmounted ........... 66 cee ews ce cu eees 4.25 

" 4 Pe 2 a ea 4.75 

ve EE etn ok on ass a < sa mo PaAaen oin 6.75 


_ Above are only a few of our offerings. We stock knobs, dials, 
binding posts, receptacles, tubes, batteries, switches, etc. 


Whitall Electric Company 
42 Main Street, Westerly, R. I. 
CALL LETTERS, 1 IAP 
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H. C. T., Brooklyn, N. Y.: 


The panel type of loose coupler you 
desire is not being»made for amateur 
sale. Some commercial types contain a 
loose coupler with taps on the pane 
front and some mechanical arranzement 
to change the coupling between primary 
and secondary coils. The nearcst ap. 

roach to this type is manufactured by 
y F. Arnold, 2082 Lexington Avenue, 

ew York City, and is listed in his cat. 
alogue at twenty dollars. 
* of * 
P. G., Marshall, Mich.: 

Wind the primary with a few feet of 
number twenty and the secondary with 
approximately one-half pound of num. 
ber forty enameled wire. 

7 * * 


B. H. C., Brooklyn, N. Y.: 


Your circuit will work fairly well asa 
plain detector but not as an oscillator, 
The accompanying diagram is an oscil- 
lating circuit and will cover any range 
of wave lengths by inserting a suitable 
inductance coil. 
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N. R. H., Casper, Wyo.: 

The condenser connected as stated 
should stand 25,000 volts provided the 

lass has sufficient dielectric strength. 

hen three equal sections are connected 
in series the capacity is one-third the 
capacity of one section. When in paral- 
lel simply add their values. Connnected 
as stated in your question the result and 
capacity is equal to two-thirds the value 
of one section. Kindly send us a sketch 
showing construction of one section as 
this is important in order to mathemati- 
cally arrive at the value of capacity. 

* . ; * 

F.. E..C.., Portland, Oregon.: 

The natural§wave length of your aerial 
is about 400 meters so that when con- 
nected to your set without a ground 
connection, except the capacity of the 
set to the ground, you are able to re- 
ceive on six hundred meters by loading 
the circuits. When you connected a 
ground we presume that you varied your 
capacity. Have you tried a ground con- 
nection when using smaller coils for this 
wave length? We would like to hear 
what the results are. 


Wook Review 


Henley’s Twentieth Century Book of 
Formulas, Recipes and Processes. Edited 
by Gardner. D. Hiscox. Cloth binding, 786 
pages. Henley. 

Revised and enlarged for the 1920 edi- 
tion, this familiar work makes a renewe 
appeal to the man who finds joy in the 
things he creates. with his.own hands. 
Countless: hours of fascinating and per- 
haps profitable spare time activity with 
chemicals are contained within the thov- 
sands of recipes, each one to be regarde 
as a basis of experiment with such de- 
partures or modifications as may suggest 
themselves.to the home worker. 
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RaAbDIO INSTITUTE OF AMERICA 


(FORMERLY MARCONI INSTITUTE) 


98 Worth Street, New York City (Third Floor) Telephone Franklin 6245 





America’s Foremost School 
for Instruction in 
Radio Telegraphy 


Our Instruction Covers the Entire Radio;Field 
Our Graduates Cover the Entire World 


Afternoon and Evening Crdeses Throughout the Year, Pros- 
pectus Mailed on Request. Address all Inquiries to Director 











BRANCH SCHOOL 
New Call Building, New Montgomery St., San Francisco, Cal. 

















Thermo-Ammeters, Milliammeters, Current- 
Squared Meters For Radio Service 


SSvON 


Model 425 


Instruments 


(3% inches flange diameter ) 


are particularly adapted 
for use on small-size Radio 
panels where space is an 
important factor. 


Unaffected by tempera- 
ture changes; 50% safe 
overload capacity; low in 
power consumption. 


For use on Audio and Radio frequencies. 
The Current-Squared ‘Meter is ideal for use on wave meters and wherever decrement measurements are to be made. 
Write for information, 


Weston Electrical Instrument Company 
27 Weston Ave., Newark, N. J. 


And in Principal Cities Throughout the World. 
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new Z. R. V. Variometer, a coupler of similar construction to the vario- 

meter, grid condenser and grid leak. The panel is of % inch bakelite, 
handsomely engraved and fitted with three 3 inch dials. It measures 14% 
inches long by 5% inches high and exactly matches our detector and amplifier 
panels advertised in last month’s Wireless Age. 


TYPE Z. R. F. REGENERATIVE RECEIVER 
TYPE Z. R. V. VARIOMETER only 


“TF new Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 


Apparatus which excels in those qualities which for 13 years have maintained its 
enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 


criminating dealers and is manufactured by 
CLAPP-EASTHAM COMPANY - 161 MAIN STREET 


CAMBRIDGE, MASS. 
Catalogs mailed for 6c. stamps. 














DOUBLE ANNOUNCEMENT 


Central Radio Company Central Radio School 


CENTRAL RADIO COMPANY is the larg- CENTRAL RADIO SCHOOL is the best 

est and best radio supply house in the radie school in the central west. Mode 

central states. A complete stock of all complete equipment. Special pe | 

leading makes assures prompt shipments. radio station. Ex 
states for HH, 


ve trained to teach. 
Grebe & Co. Send ten cents in stamps or living expenses. 
the names and addresses of six live cen- 





rienced instructors 
w tuition rates and 
radio-tel. 


ome courses. Our school only 
nine miles from Kansas City. Enroll any 
our catalogue and place your name on time. New classes formed first Monday 
our mailing list. Visit our salesroom. of each month. Catalogue free. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 


tral states operators and we will mail you 














You Should Equip Your Set 


with a good grid condenser. 


We have one made of mica and copper, mounted between 2 bake- 
lite strips, the right capacity for your grid. The price is $1.25, but 
we are selling them this month for $1.00. 


We carry a very complete line of radio apparatus and have an ex- 
ceptionally complete stock of parts. Send 10 cents in stamps for our 


catalog. 
THE RADIO ELECTRIC COMPANY 
3807 Fifth Ave., W. Pittsburgh, Pa. 











NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 


Has new slider feature. Secondary kas six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 4% inches, 
height 5 inches. 


PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 





Mahogany finished woodwork. Brass metal parts.- 
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tion of radio apparatus for the Go. 
ernment or for a contractor who ha 
supplied satisfactory radio appataty, 
for the Government, or (2) have bee 
engaged for at least one year in p. 
search work of an acceptable cha. 
acter dealing with radio problems, 

Substitution of experience for gl. 
lege education.—If the competitor hy; 
not had thé required education fg 
radio engineer or assistant radio ¢p. 
gineer, he may offer in lieu thereof a4. 
ditional experience in engineering ¢; 
research work on radio, telegraph, 
telephone, or high tension electric 
work of a character acceptable to th 
Commission. Applicants for radi 
engineer may offer two years, and for 
assistant radio engineer one year, of 
such experience as a substitute {for 
each scholastic year of the require 
education. In any case at least half of 
the experience presented for this pur- 
pose must have been on radio work. 

Radio laboratory assistant, Grak 
1.—Applicants must show that they 
have graduated from a four-year 
high-school course or have complete 
at least fourteen units of study a- 
ceptable for college entrance. | 
addition, they must either possess ; 
first-grade amateur license as radi 
operator or submit evidence that the; 
have had at least six months’ ex. 
perience on radio work tending t 
familiarize them with radio tran 
mitting and receiving sets. 

Radio laboratory assistant, Grad 
2.—-Applicants must show that the 
they have had the education and ex- 
perience specified in one of the follow- 
ing groups: 

(a) Graduation with a bachelor: 
degree, with major work in physits 0: 
electrical engineering, from a colleg 
or university of recognized standing. 

(b) Graduation from a four-year 
high-school course or the completio 
of at least fourteen units of study a 
ceptable for college entrance, and, i! 
addition, at least two years’ experienc 
as laboratory assistant in radio or ee 
trical work or allied work of equiv 
lent character. : 

Under the third subject applica’ 
must submit with their applications a 
original publication, report, or thesi 
If prepared specially for this examin 
tion, it should be not less than 1,00! 
words in length: For the position 
of radio engineer and assistant radi 
engineer such publication, report, 
thesis should represent the result 0 
original investigation or research 
radio problems. For the positions ® 
radio laboratory assistant, Grades ' 
and 2, it may be an original disc 
sion on a technical phase of radio wot 

Age on date of making oath t0 4 
plication : 

Radio engineer, 25 to 50 yeas. F 

Assistant radio engineer, 22 © 
years. 
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VACUUM TUBES OF MERIT 


T is not many years ago that a scientist conceived the possibilities of the 
Vacuum Tube in radio communication. It.was an epochal achievement. 
Incidentally the tube. has well-nigh revolutionized the radio art. 


-. 
.. 
SS 











Today, the manufacture of Vacuum Tubes has become an exact science. 
Carefully devised manufacturing and testing methods, coupled with the years 
of experience of the General Electric Company’s Research Laboratories 
in the fields of electron emission, has resulted in a remarkably sensitive 
and uniform series of Vacuum Tubes for radio detection and amplification. 





The Radio Corporation takes pleasure in placing at the disposal of 
radio experimenters products which incorporate America’s best research 
and engineering knowledge. Radiotrons not only incorporate the best 
engineering knowledge and skill resulting from a vast amount of research, 
but they also have the advantage of being manufactured in the world’s 
largest lamp factories under approved and most modern processes. Quality 
is the prominent factor..in) Radiotrons... A. trial will. prove this, 


RADIOTRON 
U.V. 201 


has been judged an excep- 
tional amplifier of the 
Pliotron type and proves 
advantageous for detection 
and for radio as well as tone 
frequency amplification. 


The filaments of both these 


RADIOTRON 
U.V. 200 


is the best detector and 
tone frequency amplifier 
brought out to date. It 





operates on a single stan- 
dard plate battery and has 


proved excellent for ama- 
































teur regenerative circuits. 


LIST PRICE $5.00 


A complete line of vacuum tube ACCES- 
SORIES are now in manufacture and 
will shortly be available. Dealers and 
Jobbers: We have an especially attractive 
proposition for you. Write us at once. 


tubes operate from a 6-volt 
storage battery. 


LIST PRICE $6.50 


Ready for instant mailing: two valu- 
able bulletins containing explicit and 
detailed data as well as many practical 
circuit diagrams employing these two 
Radiotrons. 





as well as by other patents issued and pending. 





The Radio Corporation’s tubes are covered by patents dated November 7th, 1905, January 15th, 1907, and February 18th, 1908, 
Tubes licensed for amateur and experimental use only. 
will constitute an infringement. 


Any other use 








Address all orders and inquiries to 
COMMERCIAL DEPARTMENT, SALES DIVISION 


RADIO CORPORATION OF AMERICA 


233 Broadway, New York City 
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An Addition to the 
THORDARSON (wmepav’) LINE 


Type RS” 


TRANSFORMER 


8,000 VOIES; . «; 


K. V.A. 
<: 10,000 


.- -$15.00 


“ 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 








Thordarson Electric Mfg. Co. 


CHICAGO 














Another New Book 
MY ELECTRICAL WORKSHOP 


A Book for the Electrical Experimenter 
By FRANK T. ADDYMAN 





ERE is a book that is different — 

one that covers a lot of subjects 
that, while unrelated, are in the same 
general field and of equal interest to 
the electrical experimenter. 


Table of Contents 


Concerning Magnets and Their Ways. Measuring Magnetism. - 
Making an Electric Current. More About Cells. Wires and Joints. 
Magnets and Currents. Electro Magnets. What is Electricity? 
Measuring a Current. Electro-plating and Electro-typing. Currents 
and Magnets. Microphones and Telephones. The Telegraph. Mak- 
ing an Electromotor. The Dynamo. Electric Lighting—Arc Lights. 
Currents and Currents. Electricity at Rest. The Induction Coil 
and Its Uses. The Magnetic North. 


249 Pages, 169 Diagrams and Illustrations. Price $2.25 


WIRELESS PRESS 326-28 Broadway, N. Y. 


INCORPORATED 
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Radio laboratory assistant, Grade 
1 and 2, 18 to 30 years. 

Age limits do not apply ‘0 person; 
entitled to preference because of mij. 
tary or naval service. 

Applicants will be admitted to thes. 
examinations regardless of their reg). 
dence and domicile; but only thoy 
who have been actually domiciled jp 
the State or Territory in which they 
reside for at least one year previous ty 
the examination, and who have th 
county officer’s certificate in the appli. 
cation form executed, may becom 
eligible for permanent appointment to 
the apportioned service in Washing. 
ton, D. C. 

Applicants should at once apply for 
Form 2118, stating the title of the ex. 
amination desired, to the Civil Service 
Commission, Washington, D. C. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full rang 
of wireless subjects, but only those which relate 
to the technical phases of the art and which ar 
of general interest to readers will be is 
here. The subscriber’s name and address must h 
given in all letters and only one side of 
written on; where diagrams are necessary 
must be on a separate sheet and drawn with Indi: 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receiv: 
attention these rules must be rigidly observed 

Positively no Questions Answered by Mail. 


S. L. G., New York City: 

Indoor aerials in the ews of loops 
or wire run around the room in the pic: 
ture moulding, usually receive very lit. 
tle energy so that a vacuum tube and 
amplifier set are required in order to 
receive signals any great distance... Try 
using the gas and water pipe with a 
small fixed condenser in the circuit as 
shown in the diagram. 











E. H. B., Midville, Ga.: 

It seems to us that your filament of 
plate batteries fail to supply sufficient 
current after using them for awhile. Try 
other vacuum tubes against your preset 
detector. Possibly NAA does fade due 
to power output actually decreasing 
Suggest you add a one or two step am 
plifier to your station if unsuccessful in 
any other way. 

* * 
J. W. T., Jr., Shelby, Miss.: 

The grid leak on the second bul 
should be removed. Use a lower volt: 
age, preferably variable plate circuit 0 
the detector tube and a separate batter) 
of 40-60 volts on the amplifiers. The 
tickler coil is necessary in this circuit for 
best results. Connecting another audi 
frequency transformer instead of th 
radio frequency connection you are n0v 
using, should give better results. ! 
this case a grid condenser is needed it 
the grid circuit of the detector tube. Be 
sure the high voltage end of your avi 
frequency transformer is connected ¥ 
the grid as this is the chief cause 
poor amplification. The free end is & 
connection on the outside or top of tH 
secondary coil. 
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HERE’S A SURE WINNER 


For long distance work you can find nothing to beat the 


\ a) 


Type CR 3A 
Short Wave Regenerative Receiver and 


Vacuum Tube Unit 

Compact, complete, dependable, with a wave- 
length range running up to 376 meters, it fills the need 
for a moderate-priced regenerative receiver, Built in 
every way up to the Grebe standard. 

The CR-3A includes a variable antenna circuit, 
continuously variable grid and plate circuits, a specially 
designed coupling circuit and a standard vacuum-tube 
mounting with a grid condenser and leakage element. 

All binding posts are conveniently located on the a of the panel. The price $45.50 is within the reach of all. 
Be sure to ask your dealer about the CR-3A 


GREBE Radio Apparatus is Licensed Under the Original Armstrong and Marconi Patents 
Central Radio Institute, Independence, Mo. Klaus Radio Company, Eureka, Ill. 
Continental Radio and Electric Corp., New York. Manhattan Electrical Supply Co., New York, Chicago, St. Louis. 
Detroit Blectrical Co., Detroit, Mich. Leo J. Meyberg Co., San Francisco, Cal, 
Doubleday-Hill Electric Co., Pittsburgh, Pa. Pacent Electric Co,, Inc., New York City. 
Electrical Specialty Co., Columbus, Ohio. F. D, Pitts Co., Inc, Boston, Mass. 
Holt Electric Utilities Co., Jacksonville, Fla. Philadelphia School of Wireless Telegraphy, Phila., Pa. 
Hurlburt-Still Blectrical Co., Houston, Texas. Western Radio Electric Co., Los Angeles, Cal. 
Kelly & Phillips, Brooklyn, N, Y. 


. H. GREBE & CO,., Inc. 74 Van Wyck Blvd., Richmond Hill, N. Y. 








A New MOobEL, JONES SHORT WAVE REGENERATIVE RECEIVER, 
IN CABINET FORM, FOR - $29 00 








A superlative Cabinet Receiver, built with the 
same technical skill and care that character- 
izes our higher priced sets. Model “H” will 
hold its own against the best in the market. 
NO SEALS, NO SECRETS-—Just \ stand- 
ard, approved circuits arranged intelligently 
a, a oe in compact manner that materially reduces 
Model “H” 200.2800 Meters. Licensed under Marsosiand the cost. Bulletins on request. 


Manufactured by the JONES RADIO COMPANY, 384 Monroe Street, Brooklyn, N. Y. 








OUR GRADUATES ARE SAILING THE SEVEN SEAS 


The Radio Operator aboard 
Call peled ci Itlus- | American vessels is paid One 
RAD 10 aaa Hundred and Twenty-five 


OPERATORS] YMA. | Sie Sir 
month. side from this, he 

R A D j O is also furnished food and 
$100 to $125 Per Month SCHOOL quarters. He is an officer of 


Upward, 149 East 86th St the ship and consequently 


j he privileges that go 
New York, N. Y. a so the p “8 L 
Plus All Expenses with such a position. 






































“Best Radio School in the East’’ 
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Get a Copy of our WIRELESS MANUAL N12 


It contains 200 pages, fully illustrating and describ- 
ii ing the many instruments used in Radio. 45 pages 


—————— 


cover general instructions, diagrams, station calls, 
tables, codes and other information identified with 
the art. 

The book is printed on high finished paper with a 
two-color cover and measures 9x53 inches. 

Due to the scarcity of paper, the high cost of pub- 
lication, and in order that the Manual may get into 
the hands of those most interested in Wireless, we 
ask 25 cents for it, give a coupon receipt for the 
amount, which coupon can be applied on a future 
purchase. 

As the present edition is limited, if you desire a copy we would sug- 
gest that you send for it now and get it by return mail. 

We carry a large and most complete line of standard radio instruments 
at all of our stores which, with experts in charge, insures proper attention 
and accurate information at all times whether in person or by mail. 


Manhattan Electrical Supply Co. Inc. 
New York Chicago St. Louis 
17 Park Place 114 S. Wells Street 1106 Pine Street 
San Francisco Office: 604 Mission Street 
Branches: 110 W. 42d St.; 127 W. 125th St. 





























Averaged 82% out of a possible 90% 


TEN graduates of the MASSACHUSETTS RADIO 
and TELEGRAPH SCHOOL during the six weeks’ 
examination period between November ist and 
December 15th, 1920, established this record on 
their U. 8S. GOVERNMENT EXAMINATIONS for 
First Grade Commercial Operator’s License, Their 
average attendance was 5.1 months. 

The fact that a new United States Radio Inspector 
did the examining, using new and original ques- 
tions unfamiliar to the graduates, speaks all the 
more favorably of our system and methods. 

To produce ten graduates, who, within the short 
period averaging a little OVER FIVE MONTHS, 
obtained such a high average, is the best way we 
know of to convince you of the merits of this school. 
Results count. 

Names, addresses and full data sent on request to 
anyone, 

Why not avail yourself of this service. It costs 
no more. Send for free literature. 


MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL 


18 BOYLSTON STREET, BOSTON, MASS., Tel. Beach 7168 
R. F. Trop G. R, Entwistle 





Practical course on the 
application of Vacuum 
Tubes to all forms of 
C-W Transmission and 
Reception starts Thurs- 
day, February 10. 

















SAVE MONEY 


WE HAVE A SPECIAL OFFER ON RECEIVING 
AND POWER TUBES 


Stranded Antenna Wire . 
No. 4 Ground Wire per foot .10 
Ground Switches, 100 Amp., 600 Volts ~ 3.75 
Contact Points 25 
Paragon Rheostats 
2-FILAMENT AUDIO-TRONS 
Amp. Transformers, unmounted 
m x semi-mounted 
mounted 

Above are only a few of our offerings. We stock knobs, dials, 
binding posts, receptacles, tubes, batteries, switches, etc. 


Whitall Electric Company 
42 Main Street, Westerly, R. I. 
CALL LETTERS, 1 IAP 
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H. C. T., Brooklyn, N. Y.: 


The panel type of loose coupler yoy 
desire is not being» made for amateur 
sale. Some commercial types contain a 
loose coupler with taps on the panel 
front and some mechanical arrangement 
to change the coupling between primary 
and secondary coils. The nearest ap. 
roach to this type is manufactured by 
. F._ Arnold, 2082 Lexington Avenue, 
ew York City, and is listed in his cat. 
alogue at twenty dollars. 
a ok * 
P. G., Marshall, Mich.: 

Wind the primary with a few feet of 
number twenty and the secondary with 
approximately one-half pound of num. 
ber forty enameled wire. 

* * * 
B. H. C., Brooklyn, N. Y.: 

Your circuit will work fairly well asa 
plain detector but not as an oscillator, 
The accompanying diagram is an oscil- 
lating circuit and will cover any range 
of wave lengths by inserting a suitable 
inductance coil. 


Y 
































N. R. H., Casper, Wyo.: 

The condenser connected as stated 
should stand 25,000 volts provided the 
gun has sufficient dielectric strength. 

hen three equal sections are connected 
in series the capacity is one-third the 
capacity of one section. When in paral- 
lel simply add their values. Connnected 
as stated in your question the result and 
capacity is equal to two-thirds the value 
of one section. Kindly send us a sketch 
showing construction of one section as 
this is important in order to mathemati- 
cally arrive at the value of capacity. 

* *€ : * 
F.. E. C.., Portland, Oregon.: 

The naturalQwave length of your aerial 
is about 400 meters so that when con- 
nected to your set without a ground 
connection, except the capacity of the 
set to the ground, you are able to re- 
ceive on six hundred meters by loading 
the circuits. When you connected a 
ground we presume that you varied your 
capacity. Have you tried a ground con- 
nection when using smaller coils for this 
wave length? We would like to hear 
what the results are. 


Wook Review 


Henley’s Twentieth Century Book of 
Formulas, Recipes and Processes. Edited 
by Gardner. D. Hiscox, Cloth binding, 7$6 
pages. Henley. 

Revised and enlarged for the 1920 edi- 
tion, this familiar work makes a renewed 
appeal to the man who finds joy in the 
things he creates. with his.own hands. 
Countless hours of fascinating and per- 
haps profitable spare time activity with 
chemicals are contained within the thou- 
sands of recipes, each one to be regarded 
as a basis of experiment with such de- 
partures or modifications as may suggest 
themselves.to the home worker. 
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Rapio INSTITUTE OF AMERICA 


(FORMERLY MARCONI INSTITUTE) 


98 Worth Street, New York City (Third Floor) Telephone Franklin 6245 





America’s Foremost School 
for Instruction in 
Radio Telegraphy 


Our Instruction Covers the Entire Radio;Field 
Our Graduates Cover the Entire World 


PRACTICAL TRAINING = —_ QUICKEST RESULTS SMALLEST COST 
Afternoon and Evening Classes Throughout the Year, Pros- 
pectus Mailed on Request. Address all Inquiries to Director 








BRANCH SCHOOL 
New Call Building, New Montgomery St., San Francisco, Cal. 

















Thermo-Ammeters, Milliammeters, Current- 
Squared Meters For Radio Service 


SSvOnNn 
Model 425 


Instruments 


(3% inches flange diameter ) 


are particularly adapted 
for use on small-size Radio 
panels where space is an 
important factor. 


Unaffected by tempera- 
ture changes; 50% safe 
overload capacity; low in 
power consumption. 


For use on Audio and Radio frequencies. 
The Current-Squared ‘Meter is ideal for use on wave meters and wherever decrement measurements are to be made. 
Write for information, 


Weston Electrical Instrument Company 
27 Weston Ave., Newark, N. J. 


And in Principal Cities Throughout the World. 
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Increasing the Using It for Emergency Lighting 


Utility of the On all steamers there are a few important lights tha: 
should be kept going, though all others fail. 


x10 Many steamship lines provide a special lighting circuit 
for this purpose and have the switch-board so arranged 
BATTERIES that this emergency circuit can be thrown: on the same 


Exide Batteries that operate their wireless when the 


For Wireless dynamos fail. 
Service Write us regarding the Exide 


Battery for Wireless Service. 


THE ELECTRIC STORAGE BATTERY CO. 


Oldest and largest manufacturers in the world of storage batteries for every purpose 
1888 PHILADELPHIA, PA. 1921 
Exide Batteries of Canada, Ltd., 183-157 Dufferin Street, Toronto, Canada. 


— 























Bunnell Instruments Always Satisfy 
Our Jove Detectors Simplest and Best 


Beware of Infringing Imitations 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents _ 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distribaters of Standard Electric Hoveb Com B ay Of Audion 
itteries. Also De Forest, and all other _#. Jompany ‘Type B, ~Orcle Apparatus. 


Send stamp for our bad 42-W Catalog., 


Ghegan Patent 
J. H. BUNNELL &- CO. - - - 32 Park Place, New York City, N. Y. 





















Quick Service 


Fine Quality 







Bronze and Aluminum 
Castings of the Better Grade 


Our facilities enable us to make prompt shipments of quality castings in 
large quantities at attractive prices. 


Castings guaranteed true to pattern. 





Let us quote on your requirements. 


Bronze Rods and Bushing Castings 


Fischer-Sweeny Bronze Company 
HOBOKEN, NEW JERSEY 
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‘BAKELITE - DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Doesn’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


is used, SATISFACTION is SURE. 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR MANUFACTURI NG COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for special insu- 
lating purposes. 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 


THE CONTINENTAL FIBRE CO. 
NEWARK, DELAWARE 
233 Broadway, New York City. 332 S. Michigan Ave., Chicago, IIl. 
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 


1710 Royal Bank Building 301 Fifth Ave., Pittsburgh, Pa. 
Cor. King and Yonge Sts., Toronto, Ontario, Canada. 
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Something 


New 
Under the Sun— 


Units designed solely 
perimenter to meet his need as he progresses 
to the topmost pinnacle.in Radio. 
Called the most practical, convenient, and ef- 
ficient standardization plan ever developed. 
Practical because economical—you need never 
discard your original apparatus as you improve 
your station; convenient because each Unit is uni- 
form in design, size and finish—you avoid fussy 
construction work; efficient because each Unit is 
designed by commercial Radio experts to give 
maximum results, and because the final group of 


[orice aes a group of complete Receiving 


Amrad Coupler Amrad Variometer 
$17.50 $14.50 


BULLETIN V DESCRIBING THESE UNITS SENT FREE, 
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for the wireless ex-.- 


Amrad VT Detector 
$15.00 


Address all Communications to New York Office 
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A MODERN RELAY RECEIVER 
(One of fifteen combinations) 


Units produces as fine a receiving station as can 
be desired. 


The Amrad Unit System comprises ten complete’ 
Receiving Units—Couplers and Variometers, short 
and medium wave (mounted and unmounted);) 
Crystal Receivers; VT Detectors; VT Detector: 
Amplifiers; and VT one and two stage Amplifiers, 

Please inspect these high-grade receiving Units: 
at your Amrad dealer’s, or ask us for further in-) 
formation. , 

DEALERS :—The Amrad Unit System meets 
every demand of the Radio experimenter from the 
earliest to the most expert stage. Once an Amrad: 
user, always an Amrad user. 


Amrad VT 2-Stage Amplifier 
$39.50 


OR SEND 10c STAMPS FOR COMPLETE AMRAD CATALOG. 
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Factory and Laboratory 
Medford Hillside, Mass. 














